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In bulk plants and terminals throughout the nation . . . Graver 
Storage Tanks hold an enviable record of long life and trouble- 
free service. 

Graver’s shops are fully equipped for expert fabrication through 
skillful welding techniques, and Graver engineers are available for 


plant layout recommendations and selection of piping, valves, pumps, 


and safety devices for new facilities or expansion of existing 


bulk stations. 
Send for new illustrated bulletin on Graver Bulk Storage Tanks. 


FABRICATED PLATE DIVISION 


GRAVER TANK & MFG. CO. [NC. 


EAST CHICAGO, INDIANA 
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IF YOU COULD 
RY?) @-) 04 
HIS SHOULDER... 


If you could follow the progress of a re- 
finery construction job as it is handled by 
the Procon organization watch the 
work progress from blueprint to finished 
plant, you would understand why Procon 
service assures you maximum value for 


every dollar invested. 


Here is a balanced organization of highly 
skilled personnel, thoroughly experienced 
in engineering, petroleum refining tech- 
nology, construction know-how and 
practical refinery operation. More- 


over, Procon is directed by an 


administrative group that has been work- 
ing together in refinery processing in- 
stallation and operation for many years. 
Thus every job receives the over-all bene- 
fit of strategic planning and resourceful 


thinking. 


Procon Incorporated offers a complete 
process construction service in the petro- 
leum refining and petro-chemical industry. 
The opportunity is here to acquire the 
services of a capable organization, un- 
usually well-grounded in practical experi- 


ence and technical knowledge. 


PROCESS CONSTRUCTION 


75 EAST JACKSON BLVD., CHICAGO 4, ILLINOIS 
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Badger can be of great assistance to you in speeding 
development of new products or processes from your 


laboratory to full commercial production. 


Badger’s reservoir of engineering knowledge 
and experience can save you months in process 


investigation. 


Badger planning includes consideration of long 
range factors such as need for expansion and the effect 


of possible technical and economic developments. 


When Badger handles all details of engineering, 
procurement and construction you eliminate the 
necessity of expanding your own organization. 
Badger’s single responsibility often results in con- 


siderable savings in time and money. 


When your organization must rapidly complete 
process facilities involving new concepts get in touch 


with Badger. 


= BADGER & SONS CO. « Est. 1841 
BOSTON 14. - 5 ne ie & wenster, INC. 


LONDON €E. B. Bodger & Sons (Great Britain) Ltd. 


Process Engineers and Constructors for the Petroleum, Chemical and Petro-Chemical Industries 
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POWELL 


The WM. POWELL CO., 2525 Spring Grove Ave., P. 0. Box 106, Station B, Cincinnati 22, Ohio 
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HAPPENING 


EXPANSION 


Sun Oil Co. plans construction of a new 30,000 to 
90,000 b/d refinery in the future, according to J. N. 
Pew, Jr., board chairman Company has not said 
where it will be, except that it will be “strategically 
| to supply fr areas of Sun's present mar- 

territory indicated 
that plant might at n southern Ohio, near 
Cincinnati and on newly-built Mid-Valley pipeline 


sources have 


Monarch Refining Co. is planning to build a new 
10,000 b/d refinery on site east of San Antonio to 
supply nearby Randolph and Kelly fields, and Ft. Sam 
Houston, with avgas, jet fuels and 86 oct. (Research) 
motor fuel A fast tax write-off has been granted 
ind application for RFC loan will be made Project 

| cost about $12,500,000, including a 4000 b/d Fluid 

ig unit, 2500 b/d Platformer and 2500 b/d HF 


lation unit 


Pan American Refining Corp. will increase by 10 
icity of its 115,000 b/d refinery at Texas City 
o boost avgas production Tentative plans 
inother Fluid catalytic cracking unit and 
ion unit 


Gulf Oil Corp. is planning to expand capacity of 


Philadelphia refinery from present 107,000 b/d 
183,000 b/d. New facilities to be constructed will 
l \ ind topping unit, another catalytic 
reforming unit and supplementary facilities 


Esso Standard Oil Co. is increasing « ipacity of its 
Everett, Mass. refinery by 6000 b/d to a total of 38,- 
500 b/d and make it self-sufficient in production of 
premium-grade gasoline. New facilities to be built 
include an 18,500 b/d Fluid cracking unit, 7000 b/d 
re-run pipe still, fractionator, gas compression plant 
ind new and improved light ends facilities. 


Kanotex Refining Co. has let contract to Refinery 
Engineering Co. for construction of a 4600 b/d Fluid 
catalytic cracking unit and 5700 b/d vacuum unit at 
its Arkansas City, Kans., refinery. Crude capacity 
will be increased from present 8500 b/d to 12,000 
b/d. Construction is expected to start June 1, for 
completion June 1, 1952. Tax amortization certificate 
for $2,347,423 (75°7) has been granted. 


Taylor Refining Co. is completely rebuilding its 
Port Isabel, Texas, refinery to process distillate from 


Current News 
Summarized 
For Oil Men 


the McAllen and Rincon fields. In addition to re- 
building distillation equipment, plant will have a 
1000 b/d Platfarming unit Planned completion of 
crude distillation facilities is set for this month, while 


reformer will not be ready before September 


One million barrels of new basic capacity must b 
added to U. S. refineries by end of 1953, according to 
Bruce Brown, Deputy Administrator of PAD By 
end of 1956, new additions should exceed 1,600,000 


d: More details on p. 485 this month 


Total operable refinery capacity in U.S. is expected 
be increased 204,400 b/d or 3.9% during 1951, ac- 
cording to API's annual refining capacity survey. Ca- 
pacity Dec. 31, 1950 totals 6,856,950 b/d. More de- 


tails on p. 487 this issue 


FOREIGN 


Refineria EK Exploracao de Petroleo Unaio, recently- 
organized private company in Brazil, will build coun- 
try’s fourth refinery at Sao Paulo. Plant will hav 
capacity of 20,000 b/d and a Thermofor cracking 
unit, will operate on Middle East or Venezuelan 
crudes. Contract has been awarded to Hydrocarbon 
Research, Inc which designed 45,000 b/d govern 
ment owned refinery at Cubetao, near Santos 

Petroleos Mexicanos has awarded contract to 
Arthur G. McKee Co. for construction of complete lu- 
bricating oil and wax manufacturing facilities at its 
Salamanca refinery. Estimated cost is $15 million 
products will be made from Mexican crude Con 
struction, to start immediately with completion de- 
pendent on materials, represents large addition to the 
plant which was completed by McKee a few months 
ago. 

South Africa Coal Oil & Gas Corp., a public com- 
pany, will build a 60 million gal. per year coal-to-oil 
plant near town of Coalbrook (50 miles south of 
Johannesburg) in the Orange Free State, Union of 
South Africa, which will mark the first commercial 
application of M. W. Kellogg Co.’s ‘“‘Synthol” process. 
Process to be used in synthesis step will employ “a 
radically new type of reactor to handle powdered 
catalyst” and “involve new fundamental operating 
conditions.” Plant, now being designed by Kellogg 


Information on these pages is obtained through the nation-wide news coverage service of PLATT’s OILGRAM NEWS 
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What's Happening! 





will primarily produce gasoline and diesel fuel, but 
high octane gasoline processes will form part of fa- 
cilities. South African government has put up 18 
million pounds (about $50,400,000) as its share of 


project 


MARKETS, PRICES 


Prices generally were firm and demand strong for 
refined oils during April, although a number of quo- 
tations for principal products were lowered in the 
Mid-Continent. 

Refiners in seaboard districts reported demand for 
gasoline was especially strong, and there was no let- 
up in calls for heavy fuel and gas oils. Normal season- 
al accumulations of light fuel oils have been delayed 
somewhat by “substantial’’ purchases, estimated at 
about 4,000,000 bbls., by foreign companies affected 
by the oil strike at Abadan on the Persian Gulf 

In Oklahoma, distillate fuel quotations generally 
were off 0.25c as some refiners sought, with lower 
prices, to move out their late-season balances No 
2 prices for tank car lots ranged upward from 8.125« 
Group 3. 


Natural gasoline prices~ (Grade 26-70) were off 
0.875c per gal. in the Mid-Continent to 5.5c, FOB 
Group 3, and 5c, Breckenridgs Manufacturers said 
the decline was sharper than usual because seasonal 
factors were “helped along” by TEL restrictions 

Orders for lubricating oils and petrolatums ar: 
still backlogged, although new inquiry for Pennsy] 
vania-grade bulk shipments has declined, according 
to reports. A refiner of petrolatums disclosed turn- 
ing down an order for 300 drums for August ship- 
ment. On the other hand, supply of refined wax at 
New York was said to be running ahead of demand 
and “discounts” were reported for most grades 


INDUSTRIAL MOBILIZATION 


Natural Gas Production and Processing Division 
has been set up by Petroleum Administration for De- 
fense to assure the production of the natural gas and 
natural gas liquids needed to meet essential indus- 
trial and domestic needs. Charles E. Webber, on 
leave from Sun Oil Co. as asst. manager of their 
natural gasoline department, has been named direc 
tor 


Containers and chemicals can no longer be ordered 
under the M-46 MRO order (see PP, April, p. 365). 
Although no official ruling has been handed down, 
PAD has stopped approving purchase orders for these 
items, and is readying an amendment to M-46 to 
formally exclude them. General Reg. 4 MRO order 


456 


has been amended to exclude them and some other 
items 

Meanwhile, containers can be obtained from manu- 
tacturers on a non-DO basis of certain percentage 
(about 80-85‘7) of last year’s use, and mills have 
been ordered to supply manufacturers with 66,000 
tons of steel for containers for May and June each 
Chemicals are handled on same sort of informal allo- 
cation, except for those which NPA has already be- 
gun allocating (sulfur, for instance in western 
states). Refiners handling defense orders, of course 
can go to ASPPA for priorities assistance in getting 
chemicals or containers 


Stillmen, treaters and boilermakers in oil refining 
ind chemical industries are listed by Labor Depart- 
ment among key occupations that will develop man- 
power shortages in 1951 and 1952 as production is 
expanded to meet mobilization needs. Department 
prepared report on over-all manpower requirements 
for near future. 


Iron and steel scrap salvage drive has been started 
by National Production Authority, aimed at moving 
32,500,000 tons of scrap to steel mills this year. PAD 
has named A. P. Frame, asst. deputy administrator 
Frank A. Watts 


director of Materials Division, and C. P. Rather, asst 


for domestic industry operations; 


deputy administrator for gas, as 3-man committee to 
push oil industry's part in drive 


APPOINTMENTS—William C. Traver, asst 
eral counsel for PAD; he was previously with Fed 
Walter E. Caine (Texas 
Eastern Transmission Corp.), director of PAD’s Gas 


eral Power Commission 
Planning Division Louis C. Sonnen (Tennessee 
Gas Transmission Co.), director of Gas Facilities Di 


vision 


PRODUCTS 


Second month of restrictions on TEL supplies saw 
widespread reductions in gasoline octane ratings, with 
cuts anywhere from 0.5 point to 3 points, according 
to nation-wide survey by Oilgram News. Cuts in oc- 
tane ratings were principally in districts where the 
largest refiners are located—Gulf, East Coast, Mid- 
west and California. 


DuPont's regular motor gasoline survey, on the 
other hand, doesn't indicate any great drop in oc- 
tanes. Ratings for premium fuel dropped in 26 cities 
in April as compared with January, but rose in 19 
tatings for regular dropped in 30 cities, rose in 12. 

Discrepancy is explained by fact that Oilgram sur- 
vey was made among refiners on basis of what they 
were then making (early April). DuPont survey was 
made at service stations and on gasolines manufac- 
tured for most part back in January and February 
before TEL restrictions went into effect. 


PETROLEUM PROCESSING, May, 1951 








SPECIFY HARTZELL FANS... 
When You Onder a Cooling “Jower 


Blade materials chosen to withstand destructive 
factors, some of which change as blade length 
increases; in small sizes, major factors are cor- 
rosion and physical strength—blades are alumi- 
num alloy; in fans 10 and larger, vibration, cor- 
rosion and abrasion are important—blades are 
Hartzite plastic, especially resistant to damage 
from those factors 


Complete size range—3 feet to 22 feet diameter 


3 to 6 blades to meet different pressures 


18-Ft. HARTZELL 
Cooling Tower Fan Pitch of blades can be adjusted if air needs 
Hartzite Plastic Blades change 


Blades are engineered by the oldest propeller- 
type fan manufacturer for maximum air deliv- 
ery, minimum power consumption 


Hubs are designed to overcome the stresses which 
change as blade length increases; cast aluminum 
alloy for small sizes—heavy steel, with steel gus- 
sets, in fan sizes 10 and larger. 





Steel Fan Hub 














NAY 


om a 
3-Ft. HARTZELL Aluminum =a» 


% 
Cooling Tower Fan Fan Hub 


Aluminum Alloy Blades AY 
\N 


CLIP AND MAIL THIS COUPON NOW FOR INFORMATION Fe 


PROPELLER FAN CO. | ~~ 
Div. of Castle Hills Corp. st ‘ “s : 
PIQUA Derr. K OHIO ia hia 


PROPELLER-TYPE FANS AND BLOWERS—ROOF VENTILATORS—UNIT HEATERS’ © ENGINEERING OFFICES IN PRINCIPAL CITIES 
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ALCOA Activated Alumina has had a 


long and successful history of dehy- ~ 

dration of liquids and gases. It has f WR 
been particularly effective in the dry- ‘Sth 

ing of propane and butane, the gases so important 

to the production of the new motor fuel, Liquefied 

Petroleum Gas 

Propane and butane, passed through beds of 

{ctzvated Alumina, are freed of their highly 


S 


ALCOA 


my 
COMPANY OI 
America, Cuemicats Diy 


ISION, 6168 Gulf Building, 
Pittsburgh 19, Pennsylvania 


Moa Ohemical 


ALUMINAS and FLUORIDES 


To obtain more data on advertised products see page 
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TOMORROW. 


Air Flotation Offers Solution 
To Waste Disposal Problem 


F OR many years the traditional 
method of treating refinery 
vaste water has been to use settling 
basins and standard API separators 
Unfortunately, in some instances, ef- 
fluent has continued to be high in 
unwanted sludge and oil, Often sludge 
is too thin and therefore difficult to 
lispose of or recover. Temperature, 
flow rates concentration, and 
other variables tend to upset success- 
ful oil and clarifica- 
tion 

As an accessory tool to the conven- 
tional separator, one refiner 
satisfactory use of a precoat 


solids 


recovery water 


made 
vacuum 
filter a year or so ago More re- 
cently, attention has been paid to the 
so-called dissolved, or colloid-air, flo- 
This procedure 
solids from the 
flotation with tiny air 
r gas bubbles with a maximum di- 
r of 0.001 in. or less. The bub- 
attach to individual or agglom- 

1 particles and buoy them up 

the surface of a flocculation tank 


sludge 


tation technique 

emoves suspended 

effluent by 
} 


the accumulated floating 
sk ff 
ussing the 

variety of 

I ~ported that 
yvered sludge can vary from 2°; 

90 
aration. The full scé 


operate at flow rates of about 
tank area 
Massachusetts 


Ray Oil C 


gpm. sq.ft. of 
At a small 
lant, John I 


flotation unit 


lube oil 
Sout! 
Braintre a using gas 
nstead of been i 
stalled in the effluent line ahead 
API had not 
been st entering the 
The had been such 
that local authorities had closed the 
sewer, forcing the plant to shut down 
With the air flotation unit, effluent 
was improved so that the sewer was 


air bubbles has 
two separators which 
opping oil from 


sewers Situation 


re-opened I has been 
essful since that time, although oil 

yntent of the waste water has ranged 
from 40-50 ppm. to as much as 90°, 
on occasions of accidental oil dump- 


suc- 


ing 

Commercial units usually include a 
method of chemical treatment as well 
as the air-bubble introducing device 
and the flocculation tank. The high 
efficiency of air flotation permits use 
of relatively small equipment, Cost 
figures, as presented in an API Re- 
fining Division paper this month,‘ 
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. IN PETROLEUM TECHNOLOGY 


By the Editors of Petroleum Processing 


seem to be in line for the results ob- 
tained 
Chemicals ranges from $1.00 
to $10.00 per 1000 bbls. of effluent 
treated. Cost of the equipment cap- 
able of treating 1000 gpm. of water 
is approximately $25,000, plus in- 
Stallation charges. A unit of that ca- 
pacity can be installed on a flat con- 
crete slab approximately 16 ft. wide 
by 45 ft. long. Units are semi-auto- 
matic in operation, requiring only 
daily attention to chemical mixing and 
checking for lubrication, usually from 
1 to 3 hrs. attention per 24-hr. day 
An indirect potential saving, now 
under consideration by a large West 
Coast refinery, is re-use of clear ef- 
fluent in the plant cooling system 
Lowest oil content this refinery ob- 
tained with conventional waste treat- 
ment was 50 ppm. Existing require- 
ments in this area specify oil con- 
tent of 25 ppm. or Tests with 
an air-fl unit added to the 
have cut oil content 
virtually clear 


cost 


less 
tation 
treating system 


crystal 


Increasing Market Seen 
For Petroleum Xylenes 


| hypaneagy can take comfi 
future markets for their 

nati production in the fa 

to keep pace 


h is sure 
with the increased producti 


chemical resear 
yn of the 
xylenes——ortho, meta and para-—con 
ing with the 
production of 


mobilization boom in 
benzene and 
from | hydrocarbons, It 
joubtful, however, if refiners 


rverlooked the fact that the 


toluent 
petroleum 
have 
xylenes 
are produced in almost 
ty with their 
in upgrading octane value of motor 
ind aviation gasolines 

The industry has paid 
little attention to the xylenes here- 
tofore, but this attitude reportedly is 
long overdue for reversal Only in 
the last years has there 
much work done on the possibilities 
of these materials as chemical inter- 
mediates 

Most of the present 
have centered 
para-xylenes, using 
processes to produce from them 
phthalic anhydride and terephthalic 
acid, respectively. The latter may be 
expected to find extensive use in syn- 
thetic fibers, while phthalic anhy- 
dride has many well-established uses 
with more probably in the offing 

Separation of the xylene isomers 


equal quanti 


benzene due to value 


chemical 


few been 


day industrial 
about ortho- 
oxidation 


usages 


and 


Possible Effects of 
Today's Developments 
On Future Operations 


is necessary for their chemical utiliza 
tion, while ortho-xylene also is 
to have the 
tion gasoline blending 
quently its removal would have a 
double-barreled economic value to the 
The xylenes mixture 
hydroforming or from coal-tar dis- 
tillation reportedly is 20°, ortho 
50°) meta and 19% para, with 10° 
ethylbenzene, The latter material, in- 
cidentally, is dehydrogenated to make 
styrene for synthetic rubber and plas 
tics. 

Ortho-xylene separated 
from the other isomers by 
fractional distillation; the 
ture difference is 9° F. between orth: 
and the remainder of the mixture 
which has a boiling range of less than 
3° F. Fractionation is not practical 
in separating the balance of the mix 
ture 

This separation generally is a 
complished by ional crystalliza 
tion to remove the para isomer from 
the mixture, while the 
neta-xylene from ethylbenzene in 
followed 


Said 


least value as an avia- 


stock. Conse 


refiner trom 


may be 
careful 


tempera 


Separation ot 


*s selective sulfonation 
»y hydrolysis. Fractional 
between 1 and 2c per lb 
ilfonation-hydrolysis about 1.5¢ per 


crystalliza 
tion sts 
> para i based on 

Pont Oronite 
Esso Standard Oil Co 
neighborhood of 
vr below, and the value of the 
mixture pproximately 


mer, 


tron 
ymewhere in the 


la-para 

per lb 
Growth ts are forecast as 
large-scale 
unwrapped only 
Mobilization con- 
retard chemical 
meta-xylene but the 
availability, low cost 
diversification indicate 
will keep pace with the 


prospec 
some of the present 
having been 
World War II 
may tend to 


developments for 


usages 


: 
ditions 


ymbination of 
and product 
ts popularity 
ther two 


somers 


Pneumatic Transmission’s Safe 
But Electricity’s Much Faster 


N a dynamic as 
instrumentation, 


field as process 
particularly when 
concerned with another field equally 
iynamic petroleum processing 
you'll find the top engineers and de 
velopment men are never satisfied 
with the “status quo.” 

For example; in the little over two 
years since the graphic panel got its 
tremendous forward spurt, this type 
of equipment has already become 
“old fashioned.” Virtually every new 
refinery unit being built today in- 


159 





Tomorrow in Petroleum Technology 





s become comn 
m whenever 
And from the 


peed and a 
control throug 
from the 
problem 
that of lack of speed in pneumati 
transmission. Most of 


rf process 
has brought out 
background another 
today’s con 
trol systems employ air for tran 
mitting signals of process variable 
to central indicators and recorders 
Today's instrument thinking is lead 
ng toward the use of electricity in 
ad of air, toward learning fror 
the communications, radio, and elec 
tronics engineers who have long been 
familiar with ultra high speed trans 
nission of signals 

The obvious chief obstacle to using 

ctricity has been 
hazard part 


processing. wher: 


its traditional 
larly n  petroleur 
flammable hydre 
arbons are ever present. Chief ad 
vantage a very pertinent one 
electricity’s speed. One petroleum re 
finery proponent for 
gued during a recent symposium 
that the safety problem is highly 
ver-rated. For example: explosion 
proof fixtures, conduits, etc, have 
long permitted the utilization of hig? 
voltage, high amperage power in the 
refinery; and secondly, electrical ¢ 
uits for signal transmission can bs 
as low in power as those for thermo 
ouples—already acceptable to ré 
finers, Secret to safety in electri 
vas further emphasized in that } 
frequency currents as in the 
munications ndustry 


electricity ar 


t 


ligi 


vorkhors« 
A vivid exampk 
antage was mad 
symposiur Consider; communicatin 
between New York and San Frar 
sco. If it were possible to transn 
sound through air that 


require about five hours 


n or direction and ‘n 


versati hours 
sound i ) ere tran 
through 


minutes 


transit 
second 
Th 
ther fields w 
gunnery control ocket 
en high speed elevator 
ted borrowing idea 
gh speed 
lectron 
the pulse 
lar 
Your “at finery of 
row” is just outside the door now 
Just flip that electrical switch and 
ypen the door 


machines, fron 
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Petrochemical Industry 
Again on the March 


heen of new petrochemical 
plants is again on the boom, after 
a lapse of about two years while the 
ndustry caught up with its post-war 
expansion spree 
According to a_ recent 

hydrogen cyanide, acetylene and ben 
zene are being added to the list of 


chemicals to be 


survey 


produced in impor 
tant new quantities from petroleum 
raw materials, While at the same time 
many long-established petrochemical 
are being expanded 

In the hydrogen cyanide field, Rohn 
& Haas Co. has long been the lone 
petrochemical wolf, using methane 
and ammonia in its plant outside 
Houston. Three other companies are 
now building four new plants to util- 
ize petroleum hydrocarbons to mak¢ 
this chemical_-an important ingredi 
ent for acrylonitrile and other prod- 
ucts 

Monsanto is building a plant at 
Texas City, where the hydrogen cy 
anide will be converted to acryloni 
trile for synthetic fibers Carbide & 
Carbon has a plant under construc- 
tion at Institute, W. Va 
at acrylonitrile, and reportedly is al- 
ready planning to expand the oper 
ation. DuPont has nearly completed 
one hydrogen cyanide unit at Victoria 
Texas, and has started a second at 
Memphis, Tenn 

Acetylene, for many years a petro 
chemical dream, at least on a com 
mercial scale, is now approaching 
reality Monsanto is leading the way 
at Texas City, where a plant is being 
built to use the so-called Sachse proc- 
ess for partial combustion of natural 
gas to produce acetylene 

Another acetylene venture is that 
of Wulff Process Co., which is erect 
ng a small demonstration plant near 
Los Angeles to produce the gas by 


cracking of 


also aimed 


regenerative 
hydrocarbons 

Benzene is probably the most im- 
portant petrochemical now burstin; 
out at the seams In the past, oil's 
contribution has been relatively small 

12 million gals. annually from Par 
American at Texas City and fron 
Shell on the West Today 
however, refiners are being asked t« 
boost that to over 100 million gals 


petroleun 


Coast 


a year 

Largest benzene venture so far an 
nounced is that of California Stand 
ard, which has now designed a plant 
to be built at Richmond, Calif to 
turn out 13,000,000 gals. a year, util 
zing UOP’s Platforming process. At- 
lantic Refining also plans large-scalk 
benzene Philadelphia 
using its own recently-announced cat 


F ¢ 
ion a 


alytic reforming process 

Aside from this greatly increased 
interest in petrochemicals—a 
leal of it by oil companies—another 
significant factor stands out Many 
f the new plants, including some of 


good 


the largest, are being built elsewhere 
than in the Texas Gulf Coast area 
It may be that future years will see 
the petrochemical industry shifting 
away from the Southwest 


Bottom Loading May Replace 
Overhead Racks in Plants 


N THAT new refinery you're plan 

ning to build you'll probably be 
able to eliminate the usual space-con- 
suming, hazardous and_ unsightly 
overhead loading filling 
tank trucks and cars 

Shell Oil Co. last fall was report- 
ed‘™) to have developed a new method 
for the bottom loading of gasoline 
trucks at the Washington National 
Airport, applying underwing aircraft 
refueling equipment now used by 
Northwest Airlines 

Key unit in the new method is a 
coupling and valve arrangement 
(probably of the quick - disconnect 
type), linking the bottom of the truck 
and the free end of the delivery hose 

The device prevents leakage and 
permits control of the flow of gaso- 
line, Shell says A special safety 
valve at the top of the truck prevents 
overflow 

More recently a second major oil 
company began experimenting with 
bottom loading at one of its terminals 
and has reported that results have 
proved “highly successful” and that 
the method will “revolutionize” ter 
minals of the future An execu- 
tive of the company predicts that bot 
tom loading will be used at all new 
terminals built by his company 

Advantages cited for the new bot- 
tom loading method include 

1) Safer loading because the oper 
ation is carried out with employes on 
the ground 

2) Less produc loss due to evap 


racks for 


oration, which 
loading methods 


3) Reduced construction costs be 


occurs with present 


cause of elimination of the need for 
any overhead structures 


References 
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SANTOLENE 





C ACCEPTED 





as corrosion inhibitor in combat-grade gasoline 


Monsanto Santolene C has been 
accepted as a corrosion inhibitor -at 
the option of the supplier — for 
combat-grade gasoline by the Ord- 
nance Department under specification 
MIL-G-3056. Write today for details 
on how you can use Santolene C to 
add rust-preventive properties to your 
gasoline, Diesel fuel, kerosene and 
fuel oil... how you can employ San- 
tolene C to control corrosion in tanks, 
lines and equipment handling any 
light petroleum product. 

The effectiveness of Santolene C has 
been proved in the laboratory and in 
the field. These findings have been 
confirmed by a major oil company 
PETROLEUM PROCESSING, May 


1951 


which has marketed Santolene C in 
all types of light petroleum products 
for more than a year. 


Santolene C is product-soluble. It 
burns completely with the fuel, leaving 
no residues whatever. Diesel and gaso- 
line engine tests have demonstrated 
that Santolene C has no effect on en- 
gine cleanliness, injector fouling or any 
other factor of engine performance 
For technical information on the use 
of Santolene C to solve corrosion 
problems, write, wire or telephone 
MONSANTO CHEMICAL COMPANY 
Organic Chemicals Division, 1700 
South Second Street, St. Louis 4, Mo. 

To obtain 


more 


data on advertised products see 


URGENT If you have empty carbovs or 
returnable drums, please return them to 
your supplier promptly 
needed 


They're urgently 
Containers are scarce! 


Santolene: Reg. U. S. Pot. Off 


MONSANTO 


CHEMICALS ~ PLASTICS 


SERVING INDUSTRY WHICH SERVES MANKIND 


page 548) 461 





It’s /QNG RANGE service . 


Any refinery is only as profitable as its day-to-day 
operating efficiency. That’s why Universal Service 
continues beyond all others. It begins with basic 
and applied research and carries on through pro- 
cess design . . . planning of new, expanded or mod- 
ernized plants . . . construction supervision 

and lives with the job long after the finished plant 


is on stream. 





From there, this unique Service goes on to provide 
the operational assistance of field men who are 
familiar, not only with your refinery but with refin- 
eries in all parts of the world. This assistance al- 


ways is available on request whenever you need it. 


UNIVERSAL OIL PRODUCTS COMPANY 


General Offices: 310 S. MICHIGAN AVE., CHICAGO 4, ILLINOIS, U.S.A. 
Laboratories: RIVERSIDE, ILLINOIS 


Universal Service Protects Your Refinery 


To obtain more data on advertised products see page 548) PETROLEUM PROCESSING, May, 1951 





FROM 
l0EA- 


DAMUY 
OPERATION 
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Keep your eye on Y-P-i 
WHEN SELECTING 


BLOWERS 


Type O! Centrifugai 
Blower in southwest- 
ern refinery. Capac- 
ity 13,000 cfm. 


You can't afford to risk shutdowns today because of unsatis- 
factory or inadequate equipment performance. To keep produe- 
tion moving at the required fast pace, calls for blowers or gas 
pumps that continuously deliver positive Volume at required 
Pressure—and at Low power costs to reduce operating expense. 

You get these 3 essentials from R-C Blowers and Gas Pumps. 
W hether your needs call for Centrifugal or Rotary Positive units, 
we can match them from our exclusive dual-ability line. With 
capacities from 5 efm to 100,000 cfm, you can usually find R-C 
units that closely fit your demands, with resultant savings in 
time, cost, space, weight and power. 

From an experience of almost a century of blower building, 
our engineers will gladly make suggestions of the right R-C equip- 


ment to move or measure gas and air to keep production going. 


Roors-CONNERSVILLE BLowerR Corroration 
510 Texas Avenue, Connersville, Indiana 


ROTARY 


Rotary Positive Gas 
Pump for handling 
refinery gas. Capac- 
ity 3,100 cfm. 


ONE OF THE DRESSER IWDOUSTRIES 


To obtain more data on advertised products see page 5 


18 





Cleaner Exchangers 

Your article on cleaning heat ex- 
changers [April PP, p. 370) is very 
interesting and deals with a problem 
that is troublesome to all refineries 
The part on chemical cleaning of ex- 
changers was especially interesting 
A number of refineries practice such 
methods as mechanical, sandblasting 
and high pressure water. However 
the number using chemical means tc 
my knowledge is very limited 

It appears there is room for a high 
degree of development of the chemi- 
cal method. Thus, any information 
on this method would be received 
with interest by refineries that are 
concerned with reducing high main- 
tenance costs 

R. J. HAFSTEN 
Manufacturing Dept 
Standard Oil Co. (Ind.) 
Whiting, Ind 


Insulation “Slip’’ Covers 

The “cover picture for the July 
1950 issue of PETROLEUM PROCESSING 
shows a battery of exchangers or 
which aluminum slip covers were used 
to protect insulation 

It would indeed be appreciated if 
you could obtain for us the construc- 
tion details of these slip covers 

Gro. L. BARKER 
Tide Water Assoc. Oil Co 
Tulsa, Okla 


Fuller-Austin Insulation Co., Hous 
ton, handled the construction of these 
slip covers—but with the present cri 
tical supply situation on aluminum it 
appears unlikely that this material 
will be available for such purposes in 
the near future 


Safety with Volatility 
Very little can be said that would 
improve the presentation of the ar 
ticle “Safe Handling of Volatile Ma 
terials” (April PP, p. 378); however 
readers might be interested in cor 
tacting Esso Standard Oil Co. for ad- 
ditional information of this new train- 
ing program. It might be advisable 
to indicate where and to whom ir 
quiries should be directed 
M. J. NETERER 
Safety Director of Refineries 
Sinclair Refining Co 
E. Chicago, Il 


For any additional information, 
The Esso people suggest readers con- 
tact Mr. H. G. McBurney, assistant 
general superintendent at the Balti- 
more, Md., refinery of Esso Standar 
Ou Co 


teaders are invited to express the 
views or comments on material pub- 
lished in PETROLEUM PROCESSING 
Send them to 
Letter’s Editor 
PETROLEUM PROCESSING 
1213 W. 3rd St., Cleveland 13, O 
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TULSA TYPE Deethanizer, Depro- 
panizer and Debutanizer Columns in 
natural gasoline plant. 


FLINT STEEL CORPORATION 
TULSA, OKLAHOMA 










































































PLATE FABRICATING______s—s— STRUCTURAL FABRICATING 
REINFORCING FABRICATING... WAREHOUSE PRODUCTS 
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The Mathieson 
Sulfur Recovery Process 


AVAILABLE THROUGH FLUOR 





e Under ONE Contract 


The proven Mathieson Process for the recovery of elemental 
sulfur from waste hydrogen sulfide gases is available under one 
contract, one responsibility through The Fluor Corporation, 
Ltd. With over 30 years’ experience in the design, engineering, 
and construction of plants and facilities for the petroleum and 
chemical industries, Fluor possesses the background, the skilled 
personnel, and the know-how essential for the practical inter- 
pretation of the Mathieson Process into your particular sulfur 
recovery program. 


Fluor is in a position to make economic studies covering every 
phase of proposed sulfur recovery installations—initial invest- 
ment, operating costs, and returns to the investor. 


GAS G - f 
CONTAININ mercial sulf 


gnto § 


BE SURE WITH 
THE FLUOR CORPORATION, LTD., 2500S. Atlantic Blvd., Los Angeles 22, Calif. 
New York, Chicago, Boston, Pittsburgh, Tulsa, Houston, San Francisco, Birmingham, Calgary 
REPRESENTED IN THE STERLING AREAS BY: Head Wrightson Processes Ltd., Teesdale House, Baltic Street, London, E.C.1., England 
166 
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Do The Job Best— 
With The Best Tubing 
For The Job — Contact 


CLOLBE 


A Leading and 
Specialized Producer 
of Steel Tubes 


Globe engineers are at your service to assist 
in the selection of tubing to help you im- 
prove your product — increase production 
— lower your costs. 
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(To 


Globe Steel Tubes Are Available In: 


CARBON STEELS 
ALLOY STEELS 


STAINLESS STEELS 


(Globe Seamless) 


STAINLESS STEELS 
(Gloweld Welded) 


HIGH PURITY IRON 
(Globeiron) 


AIRCRAFT 
MECHANICAL e PRESSURE 


SPECIAL SMOOTH 
INSIDE FINISH 


CORROSION RESISTANT 
ANALYSES 


FOR HIGH TEMPERATURE 
SERVICE 


STANDARD AND 
SPECIAL ANALYSES 


STANDARD AND SPECIAL 
SHAPES AND FORMS 


Globe Steel Tubes Co. specializes in the manu- 
facture of tubing. Advanced machinery and 
methods characterize all mill operations. This 
concentration of facilities provides a uniform 


quality of product and dependable source of 


supply. Write for the Globe general catalog. 


GLOBE STEEL TUBES CO., Milwaukee 4, Wis. 
Producers of Globe Welding Fittings 


Chicago * Minneapolis * Cleveland ® Detroit * New York ® Philadelphia 


St. Lovis * Houston © Denver © San Francisco * Glendale, Cal. 


obtain more data on advertised products see page 548) 167 





| here’s no better testimony to 
customer satisfaction than a 


REPEAT ORDER 


y 


oy, Pa 
GA iN 
> s teal 


fe 


PIPE LINE 
COMPANIES 


Throughout the world,in the 
petroleum, chemical and allied 
industries, Petro-Chem Iso-Flow 

CHEMICAL Furnaces are performing in 
MANUFACTURERS excess of their capacity and to 


the complete satisfaction of 


their operators. 























~4 
—_ 





The Petro-Chem Iso-Flow Furnace 
repeat order record is a magnificent 
tribute to their design, construction 


and efficient performance. 








PETRO-CHEM DEVELOPMENT CO., INCORPORATED 
120 EAST 41ST STREET, NEW YORK 17, N. Y. 





Representatives: Bethlehem Supply, Tulsa and Houston - Flagg, Brackett 
& Durgin, Boston - D. D. Foster, Pittsburgh - Faville-Levally, Chicago 
Lester Oberholz, California - Gordon D. Hardin, Louisville, Kentucky 


i— 


Stutfingboxless Pump 


Engineered for safe, simple, economical handling 
of butane, propane, ethane and other volatile 
hydrocarbons... 


CAN’T ESCAPE regardless of suction and discharge pressures. 


Leakage of pumped fluid to =r NO “‘KEEPER’’ NEEDED 
. “ye ic ji | > ~Z ~s* ’ . . 
atmosphere is impossible. t kN No special attendant is needed 
The motor and close- 76 § to guard against leakage and 
¢ by 
Z| consequently no costly main- 
GS meg Samad “ig 
J tenance time is spent in 
repacking and adjusting. 


coupled pump are totally 
enclosed in a sealed pressure vessel. There's G 
no fire hazard or danger to property or ad 


personnel caused by leakage. 


OPERATING SAVINGS 
ABLE TO CONTAIN HIGH PRESSURES While the first cost of the B] Stuffingboxless 
BJ's pressuring system maintains a pre- Pump is somewhat higher, big and continuing 
determined pressure across the mechanical savings are offered in operation. There’s no 
seal that separates the motor from the pump product loss through leakage, no downtime 
within the chamber. This pressure is constant, due to flood-out. 


THE RIGHT PUMP FOR YOUR JOB 

The BJ Stuffingboxless Pump is avail- 
able in a wide range of models and 
pressuring system combinations to meet 
individual requirements. Byron Jackson 
Co. engineers are ready to help you 
secure the BJ Stuffingboxless Pump best 
suited to your job. Write, wire or 


phone today. 


Byron Jackson Co. 


Since 1872 
Dept. 26, P.O. Box 2017 Terminal Annex 
Los Angeles 54, Calif. 
OFFICES IN PRINCIPAL CITIES 
J THESE BJ STUFFINGBOXLESS PUMPS hondle ethane in 
a de-ethanizing operation. Pumping temperature is 80° F; 
suction pressure 490 psig; discharge pressure 520 psig; 


capacity 100 gpm; speed 3550 rpm; total head 165’; and 
specific gravity 0.42. 
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Selas Gradiation brings a new, high efficiency to petroleum processing, new econo- 
mies and increased daily production of high octane gasoline and distillates. Product 
quality has been improved at lower costs. 


Selas Gradiation is based upon a new technique of applying gas as an industrial fue . 
Combines high temperatures, fast, auton-atic operation ‘and precise control « 
radiant heat. Provides outstanding fuel economy. Gives flexibility in shaping fs 
time-temperature heat curve to meet exact requirements. Selas Gradiation assures 
new profitable possibilities for large and small refinery operations. 





Study Selas Heater Features! 
Has true radiant wail principle, radiating 
heat at controlled rates to tube surfaces 


Requires less tube surface. Counter 


° 


[FT NTP OK 
og °° : 
(Neaer ene” 


s 
Tt 


heat flow is efficient. Pressure drop is low 


residence time is short. Rate of heating curv 
can be controlled and fuel efficiency is high 


Get this Book! 


You'll want this valuable, well-illustrated 16 
page book, that tells how to increase your heat 


& 
’ 


4 
* 


processing operations improve quality 
from crude distillation to vapor superheating 
Write today for free copy of Selas Gradia- 
tion Heater 


oy Ee -_ a 3 


CORPORATION OF AMERICA ‘Heat Processing Engineers for Industry. 
“ ~~ Development - Design + Manufacture 
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A FORTUNE 
At Stake... 


.... But Orbit Forged 
Steel L.P. Gas Valves 
have everything 
under control here. 


me fo 2, = arg 


oreit Handles L.P.G. SAFELY 


\ VALVES The Orbit Resilient, Friction Free Seating principle 


is a Natural for holding Liquified Petroleum Gases. 

Regardless of minor Body deflections, contractions or 

expansion brought about by fluctuating temperatures 

or pressures, the Orbit Seating principle is not affected. 

— You can depend on Orbit Valve in an emergency—play 
— safe when a fortune is at stake. 


407 Velasco 


(Serving the Gulf Coast) i , ' 
oa ie Oe Our new 1951 Catalog gives full detail on this modern 
Starr Warehouse ' 
(Gassinn Wet Tees L.P. Gas Valve. Write for a copy. 
CASPER, WYOMING 


The Great Western Co. Your Supply Store Carries Orbit Valves in Stock 


ORBIT VALVE CO. 


tain States and Canada) 
P. O. Box 699 TULSA, OKLAHOMA 











HORTONSPHERES 


... Naturally right for storing volatile hydrocarbons 


Everything about the Hortonsphere— its shape, its one set of pipe connections and fittings for each 
accessories, its upkeep—make it a natural for stor- installation. Contrast that with the manifolding 
ing butane and other highly volatile hydrocarbons. needed when a battery of smaller storage tanks is 


Consider the amount of steel needed to build a used to provide the same total capacity as one 


~phere. These volatile hydrocarbons must be stored Hortonsphere. 

inder pressure—or large quantities in gaseous When it comes to upkeep, the Hortonsphere i- 
form would escape. The spherical shape resists easy to maintain—for the entire structure is sup 
internal pressure better than any other shape. So ported above the ground on columns 

t takes less steel to build a Hortonsphere. For more details about the “naturally right 


As for accessories, the Hortonsphere needs only storage tank. write for Bulletin F. 


CHICAGO BRIDGE &« IRON COMPANY 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 
Atlanta 3 2103 Healey Building Detroit 26 1532 Lafayette Building Salt Lake City 4 530 West 17th South Street 
Birmingham 1 1527 North Fiftieth Street Houston 2 2130 National Standard Building Son Francisco 4 1559-200 Bush Street 
Boston 10 1029—201 Devonshire Street Los Angeles 17 1526 General Petroleum Building Seattle 1 1330 Henry Building 
hicago 4 2114 McCormick Building New York 6 3310—165 Broadway Building Tulsa 3 1620 Hunt Building 
Cleveland 15 2215 Guildhall Building Philadelphia 3 1630—1700 Walnui St. Building Washington 6, D. C 1135 Cafritz Building 
REPRESENTATIVES AND LICENSEES 
Horton Steel Works, Fort Erie, Ontario, Canada Compagnia Tecnico Industrie Petroli, Rome, italy 
Ateliers et Chantiers de la Seine Maritime, Paris, France Whessoe Limited, Darlington, England 
Constructions Metalliques de Provence, Arles-sur-Rhone, France Motherwell Bridge & Engineering Compony, Limited, Motherwell, Scotland 
Chicago Bridge & tron Company, itd., Apartado 1348 Coracas, Venezuela Comprimo N. V., Amsterdam-O, Netherlonds 
Sociedode Chibridge de Construcoes Itdo., Rio de Joneiro. Brazil 
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How Socony-Vacuum 
“avoided” 20% of 


| _ = process heater fuel bill 


a tw TRY 
‘ Tes Sas, r be oa ot « 
i es -¢ he 

2 RR 


When engineers at Socony-Vacuum, Trenton, Michigan refinery developed a 


prog ram 


complete fuel conservation program, process heaters came under close 





scrutiny. Socony-Vacuum engineers felt they could reduce the total cost of 
fuel used in raising the temperature of petroleum stock if they could keep the 


amount of excess air in the flue gases at a minimum 


need Socony’s instrument engineers wanted an instrument which would indicate 





excess air, so that they could make adjustments to keep the air at a minimum 
and thus save fuel. 


specifications must provide a continuous indication so that changes could be spotted 


immediately. 


for instrument b must not be affected by changes in fuel composition since different 


fuels are used in the heater furnaces. 





must not be affected by the presence of Hydrogen in the gas sample. 
preferably, measurement should have direct relationship to excess air. 
four HAYS MAGNO-THERM 
selected s OXYGEN ANALYZERS 
and two HAYS 2-PEN 
ELECTRONIC RECORDERS 


results ' The entire fuel conservation program brought 





a 20% reduction in Socony’s annual fuel bill. 
The Hays Oxygen Recorders have proved an 
effective combustion guide on the process 
heaters. 





improvement in the efficiency of your process heaters can mean large fuel savings. Write for Bulletin 
50-829, 16 pages of information on how the O2 meter works, where it’s used, etc. No obligation. 


THE HAYS CORPORATION MICHIGAN CITY 2? INDIANA =» Automatic Combustion Control * Boiler Panels * 


Hays-Penn Flowmeters * Veriflow Meters and Veritrol * Gas Analyzers * Draft Gages * Combustion Test Sets * CO» Recorders * Electronic Oxygen Recorders 
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be indicate countries where 
war refinery and chemical 


seal 


mus service —process design, 

neering, construction—are represented in 
these overseas projects. In a number of 
cases, combined projects constitute complete 


vil refineries. 


Processes employed include distillation; pro 


pane deasphalting; catalytic and thermal 


f 


ee 


4 
LUMMUS 


CHICAGO + HOUSTON 


racking; reforming; Polyforming; coking; 
ibe oil manufacture by solvent refining, sol 
vent dewaxing and clay treating; and petroleum 


chemicals production. 


Each job 


completed, or on stream—bears the Lummus 


whether just starting, partially 


stamp of over-all competence and interna 
tional experience. 
We invite 


next project, 


you to consult Lummus on your 


THE LUMM™MUS COMPANY 


385 MADISON AVENUE, NEW YORK 17, N.Y. 


LONDON * CARACAS * PARIS 





DESIGNING ENGINEERS AND CONSTRUCTORS 
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FOR THE PETROLEUM AND CHEMICAL INDUSTRIES 
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You do less of it 


by using Dependable Quality 


CRANE VALVES 
.. + Lhat’s why 


more Crane Valves 





are used 


than any other make 


“ e287 to use...easy to keep on the job 





You'll have much less valve main- 
tenance wherever you install Crane 
600-Pound Small Steel Gates. Use 
with recommended trim on oil or 
oil vapor, steam, water, air, or gas. 

Compact yet rugged—light yet 
strong—these are truly small steel 
valves with big valve features. They 
sacrifice nothing that insures de- 
pendability and tight seating, easy 
operation, and convenience in 
keeping them in top-notch work- 
ing condition. 

Supplied in sizes 2 inches and 
smaller, No. 3602 valves are engi- 
neered to the standards that make 
Crane Quality your best choice in 
valves of every type. 


Jo. 3602 Small Steel Gate Valve 


CRANE CO., General Offices: 

836 S. Michigan Ave., Chicago 5, Ill. 
Branches and Wholesalers Serving 
All Industrial Areas 


VALVES * FITTINGS + PIPE + PLUMBING + HEATING 
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-3500 Leetrodryer at Shell Oil Company plant, Notrees, Texas 


DRYing propane at SHELL 


Lectrodryers catch the moisture which separators 
and filters let by, DRYing hydrocarbons in either 
the liquid or gaseous stage. In this Shell Oil 
Company installation, liquid propane is processed. 

Hydrocarbons for chlorination must be DRY, 
to prevent vicious attack of the steel in the 
chlorinators. Leectrodryers are placed on-stream 
to DRY them, therefore, as they pass on for 
further processing. 


Hydrocarbons must be DRY before being fed 


nena’ 
LECTRODRYERS DRY 


ATED ALUMINAS 


WITH ACTIV 








into reactions where HF is the catalyst. And, in 
many cases, the purchaser specifies a DRY hydro- 
carbon for reasons of his own, Lectrodryers are 
doing all those DR Ying jobs. 

You can get extreme DR Yness with Leetrodryers 

down to 3 to 4 parts per million or less. Our 
engineers will help you lay out the system and 
select the proper equipment. For this help, write 
Pittsburgh Lectrodryer Corporation, 332 32nd 
Street, Pittsburgh 30, Pennsylvania. 


in England: Birlec, Limited, Tyburn Road, Erdington, Birmingham. 
In Australia: Birlec, Limited, 51 Parramatta Road, Glebe, Sydney 


LECTRODRYER 


REGISTERED TRADEMARK U.S PAT. OFF 
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Nordstroms 
are the predominant choice 


You can’t take a chance with leakage in gasoline production. 
You insure safety by installing Nordstrom lubricated valves. 
Constant pressure of the lubricant seals the ports, blocks intru- 
sion of line fluid to the seat, keeps the valve in easy operating 
condition and provides means of hydraulically jacking the plug 
if it ever becomes too tight. Nordstrom quality, Nordstrom 
endurance, Nordstrom performance and Nordstrom field service 
all combine to give you greatest value and economy. By using 
Rockwell Hypermatic lubricant, you get more economy than 
ever — automatic lubrication — with tremendous savings in main- 
tenance time plus further insurance that the valves are kept 
in a 100% lubricated condition for unsurpassed performance. 


NOW AUTOMATICALLY LUBRICATED WITH uapeumade 


ROCKWELL MANUFACTURING COMPANY 


400 N. Lexington Ave., Pittsburgh 8, Pa 


Atlanta, Boston, Chicago, Columbus, Houston, Kansos City, Los 

Angeles, New York, Pittsburgh, San Francisco, Seattle, Tulso 

a leading Supply Houses © Export: Rockwell Manufacturing Co., 
International Division, 7701 Empire State Bidg., New York 1 
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IVAN is watching you 


ra is a dyed-in-the-wool Communist 
There are only 6 million party mem- 
bers like him in all Russia, yet these Com- 


munist brass-hats enforce the iron 
dictatorship of the Kremlin over 200 mil- 
lion Russians. 

He's sold to the hilt on Red ideas. Which 
means he’s out to get you. He believes it’s 
either you or him . . . that the world is too 
small for both. 

Ivan is working hard to beat you down. 
He has a big head start. 

Right now he’s got you in a bad spot. 

Ivan is afraid of only one thing. 

He fears your ability to out-produce him 
in guns, tanks, planes 

Frankly, he doesn’t think you value your 
free system enough to do it . . . to make 
willingly the sacrifices he has squeezed out 
of the Russians. 

But he’s wrong! 


Because you and all of us have set out 


to build more and better weapons—to do 
it faster all the time. 

We must use every bit of know-how and 
inventive skill we have to improve our 
machines and methods 
and more for every hour we work. Only in 


to turn out more 


this way can we become militarily strong. 


But we've got to supply essential civilian 


r------- 


ter machines, power 


THF 
ro TP) to build a great nation 
et y 


highest living standard 


Name 


MAIL THE COUPON 
The Advertising 
Council, Ine., 25 West 
15th St., Dept. BP 
New York 19, N.Y 


Address 


Occupation 


r-------------------- 


How Americans developed bet- 
and skills 


we have been able to produce 
constantly more per hour 
How this has given us the world's 


We 
shortages to take prices skyrocketing and 
lower the value of our dollar 


needs as well 


can't allow needless 


Sure, that means sacrifices for everybody. 
But doing this double job well is the only 
sure way to stop Ivan in his tracks—and 
to save the freedoms which are ours and 


which he has never known 


7 7m 
F RE E . +. this important booklet tells you how our American System Grew Great 


How we can meet today’s challenge—Why 
we must expand our productive capac- 
Why ity supply arms and essential civilian 
needs, too. Read how this dynamic proc- 
The Miracle 
endorsed by representatives 
of management and labor. Send for 
your free copy today! 


ess works in free booklet, 
of America 


This advertisement, approved by representatives of management, labor and the public, is published in the national interest 


PETROLEUM PROCESSING 


THE SETTER WE PRODUCE 
THE STRONGER WE Gaow 
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| Avgas rubber and anti “Iroose 


in the raw. .. for Shell! | 
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THE M. W. Kezioce Company 


A SUBSIDIARY OF PULLMAN INCORPORATED 





for fifty years an integral part of processing history ie 


NEW YORK JERSEY CITY LOS ANGELES TULSA HOUSTON TORONTO LONDON PARIS 


This year is Kellogg's fiftieth of service to in- 
dustry. At this time naturally, as a group of men— 
known collectively to the modern business world as 
The M. W’. Kellogg Company—we can think back 
nostal gically. We can remember the chimney stacks 





‘Harnessing the Specialties...’ 


In previous issues of this magazine, camera 
0 portraits” of M. W. Kellogg today have high 
lighted the major aspects of Kellogg's uidely 
diversified chemical, process, metallurgical and 
equipme nt developme nt program 
This month, development work in the spe 
cialty of chemical engineering leads logically to 
the introduction of the fountainhead of Kellogg 
service to industry 


5 


Process Engineering 


] FROM THE BROAD CANVAS of 


the spe Ss 


ng Developn 





oT 
teed 


BUT ALL THIS DEVELOPMENT w s only one end pur 5 FIRST TO CONTACT any 
ct I to a mplish a desired 
iollars-and-cents as well 
t quality. These process special 


Economics Group wt s 





nifty. os 


1901 195i 
. JOmnivean : 


- 


Ss id 
we built in 1901 .. . the first crude vessels for oil 


industry today. For that reason, we are present- 
refiners in the ‘teens .. 


. our first combination unit. ing this series of monthly camera studies which 
The forty-odd Fluid cat crackers built in these 


document our belief that a truly integrated or- 
years. But, after all, The M. W. Kellogg Com- ganization can better serve industry to achieve 
pany is only a factor as it is able to serve greater earning power. This is No. 4 in the series. 





Me " 
2 THIS DEVELOPMENT GROUP produces such volumes as the 3 ANOTHER VALUABLE CONTINUING STUDY »b 
. pict Some four inche e development engineer ncerns the “fluidynamics 


g 


6 THIS ECONOMICS GROUP Process-Unit Engineers 
© well ndiv 1 studies of spe 


cess or type rocessing 


ects, the detailed process designs, flowsheets 


nto Process Data Books, like the 


me shown 


NEXT MONTH 


in the fifth in this series of camera studies of MW 


Kellogg today you will see hou 
Kelloge handles 


Details by the Million” in the important phase of Design Engineering 





© Be 
: e 


| ™ e s 
Welded to take processingf punishment... 
Jit - 








” ” ‘ 

will exclude a mouse, Kelloge’s exclusive fabricating technique bending 
1 

, 

welding and stress relieving produce piping that has 


service life in punishing process applications 


yg ise ; F For catalyst lines a man can uu alk thre ugh lor ess piping that 
. 
s 


apprectably longer 


Special Studies of 


usual problems » 


Exclusive Equipment for 
accurately analyzir 
as stress corrosior 
Pressure Vessels 
Vacuum Vessels 
Fractionating Columns 
Orums and Shells 
Heat Exchangers 
Process Piping Ms 
Hi-pressure — Hi-temp . 
Power Piping 
Bends ond Headers 
Giant One-Piece Bends 
Forged and 
Welded Fittings 
Radia! Brick Chimneys 
tOMONTON A 
— 


The M. W. Kelloaa Com DORNV (A Subsidiary of Puliman incorporated) New York, Jersey City, Los Angeles, Tulsa, Housten, Torente, Londen, 





—~ 





For New ac (17 ¢:[ 9 @ with Laboratory Apparatus 


— more precise, more certain — 


PRECISION-Saybolt Viscometer (A.S.T.M. D88) 
gives greater accuracy by permitting full concentration 
by operator, freed from concern over “mechanics”; 
control to 0.05°F. Stainless steel exterior, fire-safe, 
continuous duty. Other models for different types 
heat, higher temperatures, etc. Bulletin 7-705 


PRECISION Wet Test Gas-Flow Meters are reliably 
accurate within Y2 of 1% under normal conditions, 
each proved against standard before shipment. Full- 
inch diam. gauge, built-in leveler, choice of contact 
metals, range of capacities. Thousands in constant use 
proving better, longer performance. Bulletin 7-110 


Among the 3,000 Precision products—‘‘utility’’ items to 
highly specialized apparatus—are other instruments to 
make your work easier, surer, more economical. Probably 
some of your equipment warrants replacement, doubtless 


you can use additions... 


en 
ite us for detail, @ 
eo ryo s 
Our indivig. e 
or today, e 


Precision Scientific Company - eet : 


3737 W CORTLAND STREET—CHICAGO 47 





* iNest Research and Production Control Apparatus 


NEW YORK . PHILADELPHIA . ST. tovuUIS . HOUSTON . SAN FRANCISCO 
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EFFLUENT 


PPM HARDNESS AS Ca Co; 


FROM 





ZEOLITE SOFTENER! 


TIME 


..<sraver Hot Process 
Hot Zeolite Softener 


Conventional lime-soda-phosphate 
hot process softeners effectively re- 
duce raw water hardness. However, 
with extremely variable raw water 
supplies, chemical feeds must be 
adjusted to furnish precise quanti- 
ties of chemicals in relation to raw 
water hardness and alkalinity in 
order to obtain suitable low hard- 
ness at all times. 


The recent development of high- 
temperature resistant zeolites has 
provided a convenient solution to 
this problem. Substituting a sec- 
ond-stage hot-zeolite treatment, 
with Gravex styrene-base resin 
zeolite, instead of the more costly 
phosphate after-treatment, con- 
stantly low-hardness water is ob- 
tained regardless of sudden fluctu- 
ations in the initial hardness of 








GRAVER 


the raw water... and at lower cost. 


Therefore, if your raw water varies 
in source or hardness, be sure to 
investigate the Graver Hot Process 

Hot Zeolite Softener. Graver 
engineers are available to discuss 


GRAVER “SPHERICONE® 


this process with you and compare 
its advantages over other processes 
at no obligation to you whatsoever. 
Write for reprint of informative 
article on the features and benefits 
of hot zeolite softening. 


GRAVER WATER CONDITIONING CO. 


Division of Graver Tank & Mfg. Co., Inc. 
216 WEST 14th STREET, NEW YORK 11, N. Y. 
Chicago « Philadelphia « Cleveland 


To obtain more data on advertised products see page 548) 
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VERSATILE CONTINUOUS-DUTY GENERAL 
PURPOSE TYPE A PEERLESS PUMPS 


Peerless Type A Horizontal Centrifugal Pumps Used in Gas Booster TYPE A PUMP 
Station for Handling Jacket Cooling Water CHARACTERISTICS 


CAPACITIES: Up to 70,000 GPM 
HEADS: Up to 300 Ft 


Peerless Type A general purpose horizon mizing leakage between suction and 
tal centrifugal pumps are preferred by this discharge chambers pa 
1 ! 14" to 48’ 
large producer of natural gas, for a host of . as ™ ae 
1. Heavy case rings, with ribs on both LIQUID TEMPERATURES: Up to 300° F 
, SINGLE STAGE —DOUBLE SUCTION 
distortion and effect a seal against 
ance leakag HORIZONTAL SPLIT CASE 


reasons. Here are a few of the features that 


contribute to their unsury 


ends, provide extra strength, prevent 


assed perform 


, , , 
Employ duplex angular contact thrust Shaft sleeves, locked 


bearings for longer lite and lower of rotation b 


against direction e 
right and lefte har 
threads at impeller hub, prevent shaft 


distortion when handling hot liquids 


APPLICATIONS: 
| 

Bearing housings have double-wall Incorporate five rows of heavy dut BOOSTER STATIONS 
construction; first, to insure against any packing and utilize an in-and-out water WATER SUPPLY 
distortion of ball race and second, to seal connection for use when handling COMMERCIAL BUILDINGS 
provide water-cooling space between hot liquids INDUSTRIAL PROCESSING 

These general purpose pumps are com WASTE DISPOSAL 
Impeller rings are generously wide and pletely described in Peerless Bulletin COOLING AND REFRIGERATION 
grooved; efficiency is increased by mini B-1300. Write for your cop) FIRE PROTECTION 


maintenance cost, un le r he ay continu 
ous or intermittent duty 


TT 
walls 





PEERLESS PUMP DIVISION 
‘ 
FOOD MACHINERY AND CHEMICAL CORPORATION 
7 Factories: Los Angeles, California, and Indianapolis, Indiana 
ne Offices: New York, Atlanta, Chicago, St. Louis, Phoenix, Fresno, Los 
=p Angeles; Dallas, Plainview and Lubbock, Texas; Albuquerque, N. M 
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Only Pennies for maintenance! 


Except for replacement of a valve 
strip after many months of service, the 
Worthington Air Compressors at Stand- 
ard Oil Company in Baltimore have 
operated two, three and four years 
without any maintenance expense. 

Such performance proves the econ- 
omy and dependability of the Wor- 
thington Air Compressor. In addition 
to the exclusive Worthington Feather* 
Valve (simplest, lightest. tightest ever 
built). the DC2 model illustrated above 
also has Worthington’s own automatic 
variable capacity control—most accu- 
rate, flexible and simple control avail- 


able. And Worthington’s high-efficiency 
intercooler needs less water, less power, 
less attention. 

To become familiar with the “why” 
of Worthington’s 50-year leadership in 
compressors, write for bulletins on Wor- 
thington compressors. And for a wide 
range of equipment for the petroleum 
industry, ranging from pumps and en- 
gines to refrigeration equipment—in- 
vestigate the more worth in Worthington. 
Worthington Pump and Machinery 
Corporation, Compressor Division, 


Buffalo, New York. 


WORTHINGTON 
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BASIC CAPACITY of U.S. refineries as seen» by PAD 


apacity Must Be Expanded 


PAD Study Sets Timetable for Expansion, 
1,600,000 Bbls. During Next 6 Years 


By BRUCE K. BROWN in this country an excess of both producible crude 


Petroleum Administration for Defense and refining capacity, That excess was quickly 
absorbed by war needs and there has never been 


The following remarks by Mr, Brown any substantial excess of refining capacity avail 
deputy administrator of PAD, are from a able since 1942 
talk he vave before the Western Petroleum History over many years indicates that our 
Refiners Assn. in San Antonio on April 4 refining capacity has always at least kept pace 
with anticipated demand for petroleum products 
CCORDING to the best figures available to and that the crude oil has always been avail 
A me, the rated daily capacity of United States able to run in those refineries to the extent need 
petroleum refineries just prior to the Korean ed. In recent years, however, the U. S. has been 
invasion, was about 6,750,000 bbls. of crude oil confronted with a new situation. An increasing 
and other raw materials. This figure may be part of the normal demand for refining prod- 
compared with the daily capacity of 5,250,000 ucts has been supplied from foreign sources 
bbls. in July 1945, just before VJ Day, During either as foreign crude oil to be run in U. S. re- 
the period between VJ Day and the Korean In- fineries or in the form of products refined abroad 
vasion, the daily capacity of the petroleum re- mostly fuel oil. In recent months at least, the 
fineries of the United States had risen by a total presently installed refining capacity of U. S 
of 1,500,000 bbls. This represented an average refineries has been pressed to supply the de- 
annual increase over the 5-year period of about mand for products, The statistics indicate a 
300,000 bbls decrease in the “shut down time.” Shut down 
Averages are always deceptive—let us look time has decreased to a point where one wonders 
at the figures year by year, The increase in the whether the refiners have, any longer, adequate 
war year 1945 was only 10,000 b d. In 1946 when shut down periods in which to maintain and 
materials were still short and the future demand repair their units 
uncertain, the figure was 215,000 b/d. The indus- It is obviously “time” to build more refining 
try undertook a great program of building up capacity. After evaluating the upward trend 
all sorts of facilities during 1947 and 1948 when of ordinary peacetime civilian demand plus the 
product shortages occurred, and the figures for anticipated impacts of mobilization (not war) 
those years are 465,000 b/d and 400,000 b/d, demand for military products, the Petroleum 
respectively. In 1949 the refining business was Administration for Defense has reached the con- 
none too good and the figure fell to 260,000 b/d clusion that unless approximately 700,000 b/d 
The first half of 1950 brought an increase of of new capacity are added to the Nation’s pro- 
150,000 b/d and by the end of 1950 national ductive capacity by the end of 1952 the public 
capacity had risen to 6,900,000 b/d. may again be plagued with product shortages of 
It will be remembered that at the time the the type that threatened in the immediate post- 
S. entered World War II, we had available war period (Continued on next page) 
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This is ¢ 108 conservative e m int he usual t m prod- > compare those figures with 
imate \ nothing for the ‘ dex t} ivilian 1 sstimates that had been made of the 
possible impacts of actual war e m ar ich : | in materials and money of creat- 
from the standpoint of in- x nm iSO 1 th ing a million barrels a day of syn 
demand nor from the stand- il i yas Vision of the thetic fuel capacity The Council 


neither 
ye i 
sabotage or enemy | of tl In ! nt ‘ommittee, considering this million 

in the allied world igned le Nation: eum barrel a day problem, is considering 
possible to stop Youncil 1 t < of evalu ng it in increments and is evaluatin 
Peact r war st in materials and Le \ f cr the relative advantages and disad 

yntinue By ating an additional mill vantages of locating a part of that 

figure should a day of producin a I hypothetical » production capaci 
sy the end of crude oil and of fining t ty and r acity outsi the 

exceed 1,600,000 b While the worl jor by tl Na- United States h work should con 
h we rete tional troleun ‘ou ‘on i > ti e and, a te it will be 

ill “basi \ 1 ll ncerne it valuable | f } al infor 
mation avail he Petroleum 
Administration Vv > it bears 
gram that am discussing, The irect relatio ) » the figure 
Oil and Gas Diy 1 wished to have have been ‘ sing. We do nee 


with the 


reliable opinions from industry t to install a million barrels a day 
material s f eating an - additional basic refining ca 
ynal million a day f pe- the United States over the ye: 


from ni ral so in or- 1952 and 1953 


Youll Play a Major Role in Mobilization 
If You're a ‘Small Refiner'—and Here’s Why 


ee he mall plat i iptior ! ! enced hav 
refiners to exy an ple : rth n his 1 ] 


bulk 


ocated 





fining cay ity 
i tor which has been 
aln t full 


I cut 

! f the “BTX” 

variety can t nduced Benzene 
toluene and xylens already are in 
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short supply for chemical manufac- the program will include the small re- 
ture and such plants are slated to finer. This increase, he told WPRA 
produce the desired 90 million gal. of members, is exclusive of facilities to 
petroleum benzene deemed necessary produce special products having mili- 
for defense needs. The demand for tary importance but little peacetime 
these fractions as chemical interme- value 
diates expected to carry over It i 
nto pez as well as their useful- 
ness as gasoline blending agents. The 


PAD's belief that most of the 
projected basic refinery capacity in- 

nt should through the in 
small refiner may be asked to frac- stment capital secured 
tionate the reformate, concentrating y norm: rather than vi 
the aromatic portion for avgas use, or 
possibly consider extractic facilities 


‘Government 
Defense reason- 
for the same purpose. able payouts for new construction 
Jet fuels are another product in the face of rising corporate taxes 
which the smaller refiner may be ex- veloping from the mobilization pro 
PAD has and will continue 
the mobilization program. Extensive recommend issuance of certifi 
changes may be expect in the near fast tax write-offs 
l ns, with However, PAD wants refin 
r devel- use their own best judgment in locat 


Loans To assure 


pected to play an important part in 


gram, 


are made in the engines. The ng new refining equipment and its 


r pressure of jet fuel, in a necessary correlation with crude 
‘ transportation, manpower 

this automatically will ket availabilities So long as the 

complete debutanizing necessary basi 


constructed by private enterprise with 


to be cut to 


l refining capacity is 
gasoline component. The 50‘ 
yroximate- 


wwered to 


be dropped to ap 
the end point 
and a mercaptan sulfur limita- 


1 
I 


imposed for the first time 
Carbon deposits in tl igines and 


ay com- 


storage stability problems 


in iture to favor low aromatics 
mtents and perhaps require thes 


NEW YORK-Total operabl 
finery capacity in the U. S. is 
exclusively fron pected to increase 204,400 b/d or 
This will come 3.9°> during 1951, according to API's 
annual refining capacity survey. Ca 

ns aré pacity Dec. 31, 1950 totaled 6,856 
sits and lack 950 bd, and by Dec. 31, 1951 it is 
with anticipated will reach 7,061,350 b/d 
The table 


ire substan- 


yuntere 
below gives a breakdown 
’ ‘ figures by refining districts 
refinery t and for the intervening quarters 

supplying the increas Figures for this year, however, do 
products not include (1) projects approved to 
home ‘ by DPA which may be completed 
, ‘ 9 By errs 
heating fuels, as well as Diesel and yes (2) 126,000 b/d capacity 
shutdown as of Dec. 31, 1950, in need 


civilian 
especially motor gasoline and 


demand for 


jual fuels for inaustrial use. The 
rtage may be expected t of major repairs, and (3) any botthk 


continue well into the first quartet 


sno 
neck removal that may be accom 
of 1953, when present stockpile goal plished as a result of the studies 


be me the Refining Subcommittee of 
tional Petroleum Council's 


Barrel Commit Figure 


i with the 
essential raw 

IF the new facili 
ipleted as planned d If 


availabk 


its own money and its own legitimate 
borrowing capacity or credit, we can 
yunt on usual business prudence be- 
ing exercised by such enterprises,” 
Mr. Brown has stated 
In certifying tax amortizations, rec- 
ommending loans and passing out 
priorities, he said each project is 
being screened by PAD from the 
standpoint of proper and prudent us¢ 
of scarce construction 
whether or not it has special merit 
from the standpoint of 
security in time of war 
In this connection Mr. Brown point 
yut that, while we need more reé 


materials 


national 


fining capacity and can use it in any 
reasonable location, we especially need 
ter dispersal of refining facil- 


ities. Only when PAD is convinced 


that defense-type loans are needed t 
achieve full production goals of spe 
cial products or that the required 

refinery 
achieved in no other way, will such 
projects be recommended or author 


capacity can De 


zed, he concluded 


API Sees U. S. Refinery Capacity up 3.9% in 1951 


lude about 147,000 bd capacity shut 
jown on Dec. 31, 1950, which, while 
operable, is believed to be mainly 
high cost marginal capacity which 
probably would be used only in un 
usual circumstances 

For the country as a whole, fig 
ires include 473,000 bbls. of capacity 
as of Dec 31 last, and anticipated 

continuing at generally the same 
rate through 1951, that is represent- 
ed by crude oil charged direct to 
cracking units. The areas in which 
this is carried on to the 
extent are the East Coast 
100,000 b/d, and the Gulf Coast 
000 b/d,” report stated 

API later may revise figure 

ept. 30 and Dee. 31, 1951 
available on 


greatest 
nearly 


becomes 
new construction and 





increase in gasoline 
TEL stockpiles 
from what- 
Refining March 31 
Districts 1951 
nee PAD's 


i rationi 
PAD Brn 
it clear hé in the 
ate need for an expansion in 
basic refinery capacit f a minimum 


of 1,600,000 bod by id of 1956 


fiperah 

Capacity 

shutdown 
(6) ‘7 
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HYDROCARBON AND ACID 


ACID SETTLER 


VU 
VANITY 
NOLLVIAV 
INVING | 


BOLIVINO>D 


1 BUTANE 
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SCHEMATIC FLOW DIAGRAM for the HF alkylation pro lines indicate original sequence which has been replaced 
cess, showing changes in processing sequence. Broken as indicated by the very heavy lines 


HF Alkylation Today 


New Equipment, Improved Operating and Maintenance 





Techniques Are Result of 8 Years’ Experience 


By D. P. THORNTON, Jr. elatively ninor rocess hanges nly traces of acid or hydrocarbor 


: ost of the equipment items and ma- streams o are handle 
Southwestern Editor no f th 1 lent iten and ma trean nly are handled 
terials of mstruction listed are the As one of its contributions to the 


))} IGHT years’ operating experience same, and the likelihood of personnel war effort during World War II, Phil- 
with hydrofluoric acid alkylation injuries has been proven practically lips made detailed reports available 
has convinced Phillips Petrole nil when proper precautions are ob- to operators of HF plants concern- 

there are no serious operat served ‘onsiderable reduction has ing operating procedures, corrosion 

ng or rrosion problems associated been effected in down-time fo urn- rates experienced, and the effects of 
with this method of producing high arounds | ause of the develoy operating variables on alkylate pro- 
tane gasoline components. The proc- of shortcuts and extensive > of juction and quality. Test operation 
ess also can be f mmerci letailed pre-planning with various thermal B-B streams 
ilkylation of prop) pol ‘om! cial operations have defi- mixed butylenes and amylenes, and 
from atalytic polyn zatio nit nitely pro that rdinary carbon with propylene also are presented 
as well as propylene and amylenes ste i ‘ntirely adequate for most Originally published from 1942 to 

In the early di f HF alkylation vesse espite the bad reputation 1945 in the form of 17 so-called “Blue 

plant operation, it was anticipated hydrofluoric acid had for viciously 300kKs"" on various phases of the sub- 
that serious diffic night arise attacking mo materials used in re- ject, this information was _ consoli- 
from both cor io personnel practice. Where more than dated in 1946 into a 366-page copy- 
hazards, despite e ive pil a trace of acid is found, low carbon righted volume entitled “Hydrofluori 
experience and research stud 3 steel or monel is recommended. Con- Acid Alkylation.”” Approximately 600 

\ been ventional materials are used where copies of this book have been dis- 
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tributed to interested industry per- 
sonnel 

Since the war Phillips has operated 
ts Borger unit in a routine fashion 
and currently is readying another for 
operation in a subsidiary company’s 
plant. It has continued technical con- 
sultation for the unit it erected for 
the Mexican Government. While many 
of the wartime units have been canni- 
balized, converted to other types of 
refinery standby 
status since 1946, it is probable that 
which still are in yndition to 
operate will be returned to service 
Therefore the conclusions drawn by 
Phillips from this additional experi- 
nce, not heretofore available in pub- 
lished form, are presented for those 
yperating or contemplating the op- 
eration of HF units to meet ‘ncreas- 
demand. In this the in- 
formation previously published is not 
epeated except in a few 


processing or on 


nany 


ng avgas 


instances 
for reasons of emphasis 

The basi rec 
sented in the 
he main 
Experience has_ indi 
innecessary many } 


imendations pre 
“Blue Books” have in 
withsto vell the test 
time 
cautions ; 
1uxili- 
ary lines, certain treating facilities 
extra block valves, valve types, some 
instruments and certain types of pro- 
tective clothing. In general, both op- 
erating and maintenance procedures 


leemed advisable i terms of 


have been streamlined 

This does not mean that many } 
autions can be disregarded. But ex- 
erience las) «proved for instance 
that the acid is not encountered in 
ertain where formerly neu 


areas 
lizers were believed necessar' 
equipment now has been dis- 
h, or moved elsewhere in 
SS Temperature 
which indicate 
given temperature has been 


-Sensitive 
whether or 


reached by the appearance of the 
nark it leaves on the surface of the 
ybject— now are used to detect hot 
instead of wiping with a 
clean rag before touching with the 
finger; this is a bit inconvenient but 
nearly so much as an acid burn 
there is no need to touch the 

to the bearing 


Dearings 


housing. Pr 
ve equipment still must be worn 
by operators and maintenance per- 
sonnel—just in case—but normally 
eye shields and gloves are the 


requirement 


usual 


Plant Operation 

There 
hanges in processing sequence from 
the original design shown schemati- 
ally in the flowsheet. Originally, as 
will be noted by following the broken 
lines, bottom product from the azeo- 
column, which 

acid overhead frem the reac- 

n mixture for return to process, 
was bauxite-treated ahead of the de- 
isobutanizer. A second treating step 
occurred ahead of the alkylate frac- 


tionator 


have been two _ principal 


removes GliS- 
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In current operations, as indicated 
by the very heavy lines of the flow- 
sheet, the reaction mixture is deiso- 
butanized before defluorination, Ex- 
perience with the 


analyses of the 


azeo tower and 
bottoms product 
showed that the small content of or- 
fluorides will not adversely af 
fect the carbon-steel 
and depropanizer 
ides will alkylate as readily as the 
olefins whence they are derived, they 
are returned to process with the is« 
butane bottom product of the de 
propanizer. A natural cofollary is de- 
creased bauxite consumption 


gank 
deisobutanizer 


Since these fluor 


Similar analyses of the debutanizer 
bottoms (total alkylate make) showed 
negligible contamination with organi 
fluorides. In msequence the final 
bauxite treating step (broken line) 
shown by 


bypassing the treater 


has been eliminated as 


the heavy line 
ahead of the alkylate towe 
One of the early operat ; re 

lems was silicon migrauion, resulting 
trom the destruction of organic fluor- 
ides in the bauxite treaters and sub- 
sequent reaction of the fluorine with 
mally 
natural material 


Suicious impurities m 


present 
in tne Weposits in 


the rm o tetrafluoride 
plugged overhead condensers in the 
fracuonal system and also produced 
(water 1s 
present because of tormation in the 
fefluorination reaction and = from 


leaks) of SiF, to dilute 


corrosion trom hydrolysis 


hydrofluori 
icid. Various remedies have been tried 
through the years 


Present practice calls for the addi- 


to the baud 


migration 


ressure op when lime 


entrations of 10 to 15 are 
has torced the premature dumping 
treacers on ccasion howeve 
treater effluent 
inead of the tractionators also has 


proved helpful 


Caustic washing 


Formerly anhydrous ammonia was 
injected into the top of the deiso- 
butanizer and the depropanizer for 
final tetrafluoride neutralization, but 
the practice now is to inject a solu- 
tion containing a proprietary sodium 
phosphate type of water softener into 
the treater effluent ahead of the de- 
butanizer and alkylate towers, the 
ymnly ones now subject to this attack 
in consequence of treater rearrange- 
ments 

A particularly point in 
successful operation is that the feed 
streams-olefin and fresh isobutane 
must be dried before entering the 
acid section of the unit. While these 
must be dry to 
avoid diluting the acid, and driers 
normally are provided for this pur- 
pose, the principal reasons for em- 
phasis are that (1) the presence of 
water adds to the possibility of cor- 
rosion in the 
the acid is a good desiccant 


important 


streams obviously 


equipment and (2) 
More- 


over, all water admitted eventually 
must be disposed of as a 40°) strength 
acid-water azeotropic mixture, with 
consequent increased operating costs 

Water concentrations not exceeding 
2‘; are permissible as far as alkylate 
quality and organic fluoride content 
are concerned. However, above 5% 
water, the organic fluorides, alkylate 
jeterioration and olef in the alky- 


late becomes serious. 


Equipment Changes 


One of the principal 
equipment used for HF 
has been the 


changes in 
alkylation 
substitution of globe 
and gates valves for plug valves in 
izes from 6-in. down. It has been 
found that monel-trimmed gate and 
rlobe valves, ontaining acid-type 
packing, perform very satisfactorily 
n hydrofluoric acid services 

The conventional stuffing box is 
used on globe and gate valves, being 
packed straight through with core- 
less aluminum foil packing. The lan- 
tern ring either is pushed down to 
the bottom of the stuffing box or 
Experience indicates that 
lubrication is seldom if ever required 
although a lubricant connection still 


removed 


is provided 

Standard types of 1-in, and smaller 
threaded valves are used which do 
order to the 
have a 


not require a 
manufacturers but deeper 
stuffing box than normally supplied 
Monel trim is necessary. Union bon- 
nets usually are specified on the 

minimize bolting 
failures through stress corrosion or 


+ 


“special’ 


maller valves to 
rrosion 
Even though temperature-pressure 
ynditions do not demand it, 300-lb 
ring-joint flanged fittings are speci- 
d for wid services although 
normally the 150-Ib 
sign would suffice 
I is, theref 
ance Welded 


raised face de- 
This extra thick- 
ore, a corrosion allow- 
fittings still are ex 
ensively used 
Pumping box difficulties involving 
all concentrations of acid have been 
reduced to a minimum. A flush liq- 
uid, isobutane or alkylate, depending 
mm service, is introduced at the throat 
to prevent hydrofluoric acid from 
reaching the packing. Just behind 
the flushing liquid injection point 
lubricating oil is introduced to “dam” 
against the isobutane and provide 
packing lubrication. Shredded copper 
packing, combined with plastic seal 
complete the shaft sealing ar- 
Mechanical seals for this 
service are in the experimental-devel- 
opment stage. All packing is removed 
and destroyed when 
packed 


pumps are re- 


The original type of packed stuff- 
ing box mentioned in the “Blue 
Books”, oil lubricated and flushed 
with the appropriate service liquid 
is used in the smaller pumps, Monel 
shafts and impellers have been found 
most satisfactory in dilute acid serv- 


iso 
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GENERAL VIEW of the HF alkylation 
Texas, refinery 


Petroleum Co.'s Borger, 


rrosive conditions are 
vere Where little acid is 
icipated carbon steel may be used 
Several changes have been made in 
mechanical seals and heat exchanger 
bundles for the Stratco contactors 
The bundles originally supplied were 
scabbard and saber” type with finned 
Bundles now are fabricated 
earbon steel 
tubes and are hairpin design 


tubes 


vith plain infinned 


The double mechanical seals the 
tors were found more satisfac- 
Phillips rger refinery than 
Kansas Ci | At Borger 
the sta- 
Stellit 
Stellite-faced 
! ent and a 
At Kan 
elements 
elements 


vere les bronze 


Stellite-fs ad steel 

The Colmonoy facing for the 
per stationary element, the one 
likely to encounter acid, or acid 
drocarbon mixtures 
workmanship to avoid exposure of the 
base metal. The most 
procedure has been to arc-weld the 
first layer to the steel base metal 


requires aretul 


satisfactory 


190 


unit at Phillips 
Hydrocarbon 


then true up. A second layer of Col- 
monoy then is applied with an ace- 
tvlens torch. The face S again 
trued and lapped-in as ct mary 
This type of facing is easily repaired 

Special precautions to secure 100° 
face-to-face contact at the metal 
seals are advisable. Mechanical check- 
ng of the Dura-. eals recommended 


especially in-place alignment. If nec 


essary, the wearing surfaces should 


be refaced in plz assure true 
contact 

The original azeotropic distillation 
towers installed at plants for which 
Phillips was a consultant had steel in- 
ternals. The Borger tower is 49 ft 
high and then contained trays 
Inspection here disclosed corro- 
on attributable to the acid. This 
finding, along with the low fluoride 
kettle product, ulti- 
nately was responsible for the deci- 
sion to locate the t 


content of the 
bauxite treaters 
jownstream of the deisobutanizer de- 
scribed earlier 

Refluxing the azeo tower with hy- 
drocarbon-phase settlings from the 
»verhead 
tinued long ago, after considerablk 
trouble was experienced trom occa- 
sional slugs of acid being carried over 


accumulator was discon- 


area is at left, segregated from acid area at right. Two 
large towers are deisobutanizer and debutanizer 


with the hydrocarbon The 
overhead, after 
sent directly back to the contactors 
To minimize the loss of hydrofluori 
acid as combined fluorides in the prod- 
uct streams, catalytic defluorination 
is practiced in the azeo tower. This 
has been accomplished by replacing 
original trays with a 

l-in. carbon Ras 


entire 
condensation, now is 


some of the 
packed se 
chig rings 

The old sty d rerun unit has 
been replaced h new unit, em 
ployiz i tri} which 
thus iminat neer reboil 
ng in tl acid- leg Accumulated 
water the tem via the ac 
oil leg 

In order 


ger from the 


l 


potential dan 
rrosive attack 
known as blistering 
Phillips now spec a high quality 
clean carbon steel, free of pockets 
slag inclusions and laminations. The 
apparent cause of the “blistering” 
which is not peculiar to hydrofluoric 
acid alkylation equipment, is the mi- 
gration of hydrogen into the metal 
the hydrogen being a product of slow 
corrosion 

The hydrogen accumulates in any 
suitable point in the steel, building 
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up pressure and forming a “blister 

It is known that other oil companies, 
which also have found this type of 
attack in various kinds of process 
equipment, are actively seeking the 
answer to hydrogen blistering by at- 
tempting to determine what other fac- 
tors may be involved in addition to 
hydrogen-liberating 
metal 


corrosives (1.¢ 
structure, possible catalytic 
agents in metal or corrosive agen 
pressures, temperatures, flow rates 
contact time and cyclic changes).* 
For this small area of the plant 
heat exchanger bundles now ar 
monel tubed in a hairpin design. The 
tubesheets are double, the acid side 
being a thin sheet of monel. In this 
connection it is believed that a monel- 
clad tubesheet, rather than two sepa- 
rate sheets, should be equally satis- 
factory and probably 
simpler to maintain 


mechanically 


Monel now is used lange bolt 
ing generally throughout the acid sec- 
tion of the plant. Torque 
set to the maximum allowable bolt 
stress are used in order to eliminate 
the possibility of stress corrosion fail- 


wrenches 


ures due to excessive strains in the 
bolting when making up the flange 
Monel trim is specified on all valves 
exposed to acid. Two commonly used 
brands lubricants have been found 
satisfactory for plug valves 
not now the practice to mov 
during each shift or day 

Only minor changes have been 
made in control instrument equip- 
ment The principal alteration has 
been the substitution of a “Gage- 
PETROLEUM PROCESSING, 
pp. 941-45, Sept 1950) as a level 
controller in the acid flash tower 
acid-oil leg. Formeriy a torsion-tubs 
volumetric displacement type level 
controller was used The 


yn” (See 


Gagetron 
onically measures variations in 
ima ray intensity resulting from 
riable thicknesses (depth) of liquid 
intervening between 
and measuring devi 


radium sours 


Originally, silver 
were used on volumetric type 
sure control equipment. The rule 
s to use the k 
which ves equally satisfactory 
sults Monel bellows are used 


expensive 
seals in relief valves t nfine vap 
rs he nozz i which parts 
All other parts 


conventional ma 


Maintenance Techniques 


A major though quite simple im 
provement in maintenance techniques 
alone saves a minimum of one-day’'s 
time during major turn-arounds, pres- 


ently scheduled annually The im- 
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provement consists of washing out all 
vessels and lines in acid or acid-hy 
drocarbon service in one operation 
rather than individually as in th 
past. An early time-saver was th: 
incorporation of connections to per- 
mit acid-treating of the water-side of 
cooler bundles throughout the plant 
while in full operation.) 

Procedure calls for all such vessels 
after routine pump-out and purging, 
to be washed with a neutralizing so 
lution and then water before men 
are allowed to enter The cooling 
water pumps serving the unit, of low 
head high-capacity design, have been 
adapted to this purpose by suitable 
arrangements in piping. The neutral- 
izing agent, usually soda ash, is added 
at the pump suction and the pump 
discharge is switched to the hydro 
carbon or acid lines at the unit in 
stead of following the usual path 

With this provision, one vessel af- 
ter another can be quickly neutralized 
in normal flow sequence. Since the 
solution is only weakly alkaline and 
its fluoride content likewise low it is 
dumped directly into the surface 
water disposal system without special 
treatment of any kind 

Turnaround procedure now used is 
quite similar to that of any major 
refinery unit. The date is scheduled 
long in advance and worksheets mad: 
up covering the anticipated jobs by 
individual areas Each job carries 
a priority and indication of when it 
can be performed. The worksheets 
are blue-printed for distribution and 
serve as work orders. Accurate r« 
ords are kept as work progresss 
As time permits, all work possible is 
lone on the unit ahead of time and 
the necessary items for the work ar 
ordered in sufficient time to make 
sure they are ready for ust 

When the unit 
down, intensive 
mly on the 


actually come 
work is performed 
minimum of equipment 
needed for the start-up. The rest is 
ff with suitable valves so 

spare and non-vital auxiliary 
not inspected o1 I 
pre-shutdown progran 

elve attention afte the un 
ias been returned to operation. S 


i ressed and very littl 
the way of special expediters and « 
ordinators is required. Yet the status 
ff any job on the unit may be readily 
ascertained at any time during the 
turnaround 

In this connection an extensive pro 
gram of built-in equipment—-trolley 
cranes, davits, booms and platforms 
has been performed to minimize the 
need for temporary, time-consuming 
rigging 
able at 


Large vats are made avail 
the units, filled with soda-ash 
solution, for the neutralization of in 
struments, valves, pumps and small 
parts before sending them to shops 
for repair. The external surfaces ot 
electric motors and other electrical 
equipment (of vapor-proof construc 


tion because of the effect hydro 
fluoric acid has on copper) which 
might be acid-contaminated also are 
neutralized 

The current status of mainten- 
ance operations at Borger requires 
six to seven days downtime for turn- 
eround, This is more or less the aver- 
age for the past several years. In 
the plant, a considerable amount of 
additions—-such as built-in handling 
facilities, experimental equipment and 
the like—-have been included in the 
turnaround work load. The amount 
of additional work, above the ordi- 
nary maintenance requirements, is di- 
minishing The lighter work load 
plus continual improvement in plan 
ning and methods, undoubtedly | will 
result in less time requirement for 
future turnarounds 


Safety Record 


The record for safety over the years 
the Borger unit has been in operation 
is good for any type of refinery unit 
There never has been a fatality, only 
five or six lost-time injuries without 
permanent disability, and not even 
a skin burn in the past two years 
At no time have personnel been 
trapped in HF vapors and there have 
been no accidents where eyes or ears 
were involved 

Several measures are responsible 
for the very low accident frequency 
When the unit was started, men were 
told the facts about HF dangers and 
what to do about them in such 
manner that they were not 
to death” but did build up a healthy 
respect for it 


“scared 


They were told, for instance, to be 
liberal in using “alkaline-acid test 
(essentially litmus) to check 
for dangerous liquids, and tempera- 
ture-sensitive crayons of the proper 
range to determine if bearings were 
running hot 

Other measures not mentioned in 
the Blue Books include 

Thermostatically controlled ats 
containing aqueous sodium bicarbon 


paper 


ate are located conveniently to equit 
ment for immersing any body parts 
which might have contacted acid 
A commercial lanolin-base prote 
tive cream is provided to protect the 
exposed parts of the body fr 
vapors. Individuals with fair 
skins are especially urged to use it 
Men working in the acid area have 
oilets and change house eparate 
from men in the hydrocarbon area 
For Class “A” work, only the plas 
face shield and rubber gloves are 
used supervisory 


+ 


employees may 
year plastic monogoggles. The use 
of an apron for Class “B” work has 
been abandoned in favor of a rubber 
overall-and-jumper cloth- 
ing is used for major work of all 
kinds, While Class “D" (complete 
body and_ respiratory 
clothing is provided against an emer 
gency, it never has been used 


Class “C 


protection) 
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COLOR REDUCTION OF 98% from 

process water (left) to plant effluent 

(right). Center sample is blend of 
process and storm waters 


Treating Refinery Chemical Waste 


New methods have been developed for treating 
waste water containing chemicals in solution 


By HANS SCHINDLER 
L. Sonneborn Sons, Inc. 


This paper was presented origi- 
nally by the author at the 16th 
Mid-Year Meeting of the API Di- 
ision of Refining, Tulsa, May 1, 
under the title “Chemical Treat- 
img Plant for Refinery Waste 
Water 


ITH the greater emphasis on 
chemical processing in the pe- 
troleum industry, the problems of 
waste water disposal have changed in 
character. Special treating methods 
have had to be devised for those ef- 
fluents which are not merely suspen- 
sions of oil in water, but which con- 
tain chemicals in solution 
The manufacture of medicinal and 
technical white oils, with its attend- 
ant production of petroleum sulfo- 
nates, is both a petroleum refining 
and chemical processing operation 
The waste disposal methods of a plant 
specializing in these processes should 
be of interest to the industry as a 
whole. Such a plant is the Daugherty 
Refinery Division of L. Sonneborn 


192 


Sons, Inc. In this plant, all waste 
waters containing water-soluble con- 
taminants are treated together. Waste 
water containing only suspended oil 
is kept completely separate, and is 
very successfully treated in an API 
separator 


Source of Waste Water 


White oil manufacture’ consists 
principally of the exhaustive treat- 
ment of suitable petroleum fractions 
with fuming sulfuric acid, with the 
result that the finished product is 
free from colored compounds as well 
as those able to react with sulfuric 
acid. The products of the interaction 
of reactive hydrocarbons with sulfuric 
acid are alkylated aromatic sulfonates 
which, depending on their structure, 
remain dissolved in the oil or which 
separate from the treated oil, together 
with polymerized hydrocarbons and 
spent acid in the form of acid sludge 
The oil-soluble sulfonates are recov- 
ered from the treated oil, and are 
purified for sale as a valuable petro- 
leum chemical. The acid-treated oil 
is finished by neutralization with 
caustic 

At the 


Daugherty Refinery, acid 


sludge does not represent a source of 
pollution because the sludge is con- 
verted into sulfuric acid and coke 
This is accomplished by decomposing 
the sludge into sulfur dioxide and 
coke, followed by oxidation of sulfur 
dioxide to sulfuric acid in a conven- 
tional contact acid plant 

The gas produced in the decomposi- 
tion step is cooled by direct contact 
with water, and this cooling water is 
continuously discharged from the unit 
It cannot be directly admitted into 
the stream becauce it contains a cer- 
tain amount of dissolved sulfur diox- 
ide, and has an acidity correspond- 
ing to 0.1 to 0.2% sulfuric acid. The 
volume of this cooling water from the 
sludge-conversion plant is such that 
it represents the largest component 
of the waste waters requiring chemi- 
cal treatment. 

The other source of waste water 
containing dissolved chemicals is rep- 
resented by the white-oil plant 
Whereas the bulk of the water-sol- 
uble sulfonates occurs in the acid 
sludge and presents no disposal prob- 
lem, the waste water from the manu- 
facture of white oils and from the 
recovery and purification of petro- 
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leum sulfonates cannot be kept com- 


pletely free from these compounds be- 


ause of unavoidable spills and be- SEDIMENTATION BASIN 
EFFECTIVE DIMENSION 
rr : ai ? x 35 x 8 EQUIPPED 
ng of equipment as well as for op- ; WITH FLIGHT SKIMMER 
erational reasons DETENTION TIME 
The procs waste water, therefore, . 


cause of the need for periodic clean- 


s colored, acidic, or alkaline, and it 
ontains water-soluble sulfonic acids 
ind sometimes emulsified oil 


Waste-Water Treating Process 


LAGOON 


Two types of waste water requir- 
ng chemical treatment are produced 
(1) water containing sulfur dioxid 
which originates at the sludge-conver- 
sion plant; and (2) acidic or alkaline 
process waste water containing water- 
soluble petroleum sulfonates which or- 
iginate at the white oil and petro- 
leum sulfonate plants. After extensive 
laboratory and pilot-plant work 


LIME SETTLEMENT STORAGE 
DGE PUMPS 
ARRYING WATER FOR | 


TO 


procedure was developed which co LIME FEEDERS\ LIME SUSPENSION g -NEUTRALIZATION 
bines the disposal of both wastes in \ : 4 pte Sit 
a simple and economical way. The aay F 8 MINUTES 
procedure is based on the finding that 

the process waste water can be de- 

olorized by converting the water- 

soluble sulfonates into the insoluble 

alcium salts, and that this reaction 

can only be successfully completed 

if the free sulfonic acids, rather than Pe 

the corresponding salts, are reacted ARRYING WATER [WAZA 
with lime. On this basis the following “tonal Kay 
method was found most advantage- 

jus, because it combines the chemi- 

cal requirements of the process-water 

lisposal with the purification of the 


STAIRS TO 
BASEMENT 


sludge-conversion plant waste water 

1_Adjustment of process wast: FROM STORM WATER HC 0—5C FROM veo ‘shy as oh 
water to a pH of 5 by mixing with 
acidic water from sludge-conversion 
plant 

2—Precipitation of sulfonic acids 
and mineral acid with hydrated lime 
at a pH of 7.0 to 8.4. FIG. 1—SCHEMATIC LAYOUT and flow diagram of chemical treating plant 

3—Continuous settling of precipi- 
tate and discharge of treated water. 

The small-scale results with this holding tank as the white-oil process because steel had been found unsuit 
procedure were so encouraging that waste water. The same line is also able in a temporary waste-water 
it was decided to use it full-scale, and used for both waste waters. The vol- treating installation. However, inspec 
a complete plant was designed by ume of the combined waste amounts tion of the Transite pipe after only 
Morris Knowles, Inc., Pittsburgh. The to an average of 50,000 gal. /day a few months’ service indicated severe 
heavy construction work, including all Originally, Transite pipe was usec corrosion; therefore, use of this con 
concrete work, was carried out by a for handling the process waste water struction material for the type of 
contractor; and the equipment was 
nstalled by the refinery staff 


FROM SLUDGE CONVERSION 
PLANT 125 GPM 








Collecting System and Treating Plant 
] Meet the Author 
Waste water originating in the 
white-oil manufacturing process is 
conducted through tile sewers which 
have been made tight with acid-proof 
cement, to a concrete sump of about 


3,.750-gal. capacity, from where it is science degree in 1934, After working for Oelwerk+ 
pumped through a 4-in. line to a 


Hans Schindler, a native of Vienna, Austria, re- 
ceived his technical education in Munich and Berlin 
Germany, and at the University of Prague, Czecho 
slovakia. where he was granted a doctor of 


4 1 t t hold | Julius Schindler, Hamburg, a large German whit« 
50,000-gal. waste-water ding tan 2 
" t : th t Z “ ¢ " — : ; oil manufacturer, he came to this country in 1938 
located neé > ating ple . J ’ 
" a 4 an ne - or “ and joined Pure Oil Co. in research and develop 
sump is equipped with a vertical, cen- 5 _ 
; — ment He remained with Pure until 1946, except 
trifugal-type, bronze-fitted sump é : tte 
ph , 9 for the greater part of 1945 when he served as a 
pump, with a capacity of 200 gpm on . 
. member of the Technical Oil Mission investigating 
and, for emergencies, .a steam pump Pe thet yrwrtare. I: 
7 Ge lé r um and synthetic ol) industry 1 
f about the same capacity. The waste : _ = pe cy — sl ; ae ati Stes 
7 , * scnindier ame as a vit 4 pon 
water from the purification of petro- 1946, Dr. S¢ : I _— b- on: “ wate = 
. ¢ nm Sons at 7 1ugherty refinery ‘ 
leum sulfonates is collected in a sump Dr. Schindler " norm ms, sm 
which holds about 2,000 gal, and is ia, Penna 
pumped into the same waste-water 
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pumped through a 16-in. standard 
cast-iron line to a holding basin with 
a capacity of about £5,000 gal. The 
accumulated s m water is treated 
together with the other waste waters 
The acidic waste water from the 
sludge-conversion plant which 
amounts to 180,000 gal/day of acidix 
water with a temperature of 180° F 
is run by gravity through a 4-in 
rubber-lined steel pipe directly to 
the treating plant. In this way all un- 
necessary handling of this very cor- 
rosive water is avoided. The 
the waste wat 
narize 


for the 


Mixing of the waste waters 
ried out in a square concrete tank, 5 
ft. square and 4 ft, deep, lined with 
acid-resistant brick. The acidic mix 

ture continuously overflows int 

identical ncrete tank, where it is 
mixed with hydrated lime suspended 
n a small amount of carrier water 
The retention time in each of the 
tanks is 8 min. Agitation is provided 
by mix m factured by Walker 
Pro nt, Inc. The speed of 
the sti i nixing tank is 600 
ae >» re n her th € the stirrer in 

tar 00 

GENERAL VIEW of treating plant: sedimentation basin in foreground with 
storage and chemical treating equipment in building behind it 


pr Ss Waste water encountered a thereby keep to a nin the 


the Daugherty Refinery cannot be me <« water requiring hem 
cor ued. The unpredictable change treatment, i not possible to 
of alkalinity, acidi i mtent, salt inate ) ) spills or to 


concentration aggravated by mtact f n water with areas 
temperatures and ! 9 with sludge and similar 
the Sé abrasive m ig vas x this reason a certain 
had be in- ling t > treating 
adequate pi ! li ditt clude n te-we lecting re yn ns of an at 





It. Bronze atist o1 ’ water i od i f valve ch is operated 
licating 
rm water 
i manually 
lied to the 
I means of tw 
-ders. Only one of 





the feeders i nally operated; the 
TABLE 1—Properties and Volume of Waste Water second one ve a standby 
Feed Rate to In order ) 1 e water, treated 


Source of Waste Water ro Properties al. ge ny effluent is used as carrier water for 

, f , i the lime feed The w ‘ris pumped 
to the lime feede with 5 gpm 
bronze turbine-type pum and its 
temperature maintained at 80° F 
by mixing with nall amount o 





+ 
TABLE 2—Operating Data of Waste-Water Treating Plant 
Process Waste Water 
bre Acidity 
fb requency Ay quency of Mixed 
erage of Alka Composite Sample Water Treated Waste Properties of E fluent 
Acidity line Alkalinity Process Total Water 
PPM of Ke PPM of Oxygen Waste Waste (PPM of Lime Oxygen 
action Sulfuric action sodium ‘ r Consumed Water Water Sulfuric Used Color Consumed 
Month Days Acid) (Days) Hydroxide) (PPM) (PPM) (Gailons) (Gallons) (Tons) pH (PPM) (PPM) 
. ‘ 1s 1,47 ‘ 7 0 42 


t 
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well water through a thermostatically 
controlled valve. Control of the car- 
rier-water temperature avoids any 
difficulty with feeding damp lime 
which occurs when the effluent is ho 
The treated water continuously 
overflows into a rectangular settling 
basin ‘effective dimensions: 12 ft. x 
35 ft. x 8 ft.), equipped with a sludge 
collector of the flight skimmer type 
The retention time in the settling 
basin at the design flow of 200 gpm 
is 2 hrs. Scum and oil which collect 
on the surface removed by a 
hand-operated skimmer which 
conducts the scum and oil to a col- 
cting pit. The lime and 
oil and scum are pumped to a la- 
goon by means of a 50 gpm. centri- 
fugal slu located in the 
basement of the building which houses 
the treating equipment. A_ second 
identical pump standby 
Free water which collects on the 
face of the lime-sediment lagoon over- 
the storm-water 
from where it is returned to the 
treating plant. The entire mechanical 
equipment for the treating plant was 
made Walker Process Equipment 
Inc 


are 


sediment 


pump 


serves aS a 
sur- 
flows 


into basin, 


Operation and Results 


-water treat 
in February 
satisfactorily from 


The 


plant was 
and has 
the 


lata £1V 


1950 
»perated 

nning yperating 
Table 2 


vas alka- 

is the periods 

acid and alkali 
separately in Table 
somewhat bet- 
than a 
" the average reaction 
monthly sample, inas- 
waste usually 


period 


ive a 
operations 


water is 
niform uri each 24-hr 

On the other hand, color and oxy- 
gen consume t certain extent 
are independent of the reaction of the 
and, consequently, in 
the information provided by a com- 
posite sample should be 

It will be noted that 
does not run 
idity of the mixed waste 
that 
considerable 


water this case 
adequate 

the lime con- 
parallel with 
waters 


con- 


sumption 


lime 
extent 


reason for this is 
sumption, to a 
is dependent on the sulfonate con 
tration; ie., the color of the waste 
water and the need for lime for 
the sulfonates and for re- 
are indicated by the 
correlation color of the process 
waste and ynsumption 
In all cases the color 
less than 98° 


en- 


cipitating 


ducing the col 


lime c 
reduction is not 


water 


Usually, addition of an amount of 
lime to give a pH of 7 in the neutral- 
izing tank is sufficient to obtain a 
lime precipitate which will settle rap- 
idly, However, in some cases—especi- 
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TRANSFER PUMPS fer moving lime 


ally at high concentrations of sulfon 
ates in the water it is necessary to 
raise the pH to 8.4. An excess of lime 
above that neutralization 

useful in case fa 


inasmuch as 


required for 
is also large 
amount of emulsified oil 
the heavier precipitate absorbs the oil 

The fact that the 
erties are usually 
24 hrs m 
the plant 


waste-water prop- 
uniform for about 


akes it possible to operate 

with only full-time op- 
the reason that the con- 
made at the end of 
usually Is only 


needs 
following 


one 


shift 
the 


adjustments during 
hrs 
In or 


schedule 


operating 
possible wi necessary 
the capacity to 
lime 


capacity of 


hopper 


ders 


to increase 
7,500 lb. of one of the 


the original 650 
lb. With the increased hopper capac- 
ity, the full-time operator can fill the 
feeder and make the 
settings so that the part-time 
only need to check the effluent 
juality and minor changes in 
the lime-feed rate 

No unusual operating difficulties 
have been encountered thus far. As is 
usual for a system which handles lime 


from 


lime necessary 
oper- 
ators 


make 





sludge from settling basin to lagoon 


late in Suspension 


i ssary periodically to clean 

the lines which 
but the 

that this can be a 


arry these su 
yperators have 
ym plished 
necessary, under 
rodding 


by steam (if 
sure) instead of by 
It should be noted that 
of waste water listed as 
throughput” in Table 2 
any dilution by storm 
except for the Nov data 
as the storm-water 
vas only completed in the last 
October 1950, However the 
include an average of 282,000 
gal nth of storm-water runoff 
fri abandoned acid-sludge pond 
Addition of the regular plant storm 
because of its low concentra- 

acid, and 
impr opera- 
water 
more 


pres- 


the volume 
“plant 
does not in- 
water 
inas- 


clude 
ember 
pumping 


part 


data 


sulfonates caustic 
somewhat 
this additional 
diluent for the much 
highly contaminated pro 


tions becaus¢ 


acts 
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NEWS and VIEWS 





PAD ‘Dog and Pony Troupe’ on Tour 


| ae 

BOTTLE-WASHING is on a mass-production basis at the 
Marcus Hook, Pa., refinery of Sun Oil Co. This five-man 
bottle-cleaning department collects, washes and returns 
to service all sample bottles used in the refinery-—which 
means that 4000 or more of them are handied during each 
working day; that's a total of approximately 1,000,009 
per year 


TOP OFFICIALS of the Petroleum Ad- 
ministration for Defense made a quick 
cross-country tour the week of April 9 
and held open meetings at Houston, Los 
Angeles, Denver, Chicago and New York 
Shown here 
at the Chicago meeting are T. L. Apjohn, 
assistant director of refining division 
A. P. Frame, assistant deputy adminis- 
trator, domestic operations; and Reid 
Brazell, refining division director. 


to discuss oil’s problems. 


Apjohn discussed the avgas supply 
situation, described as adequate on a 
short-term basis, but not so good on a 
long-term outlook; the need for more 
alkylation capacity; and the shortage 
of sulfur and sulfuric acid 

3razell 
would 


goals are 


warned that TEL supplies 
continue tight until stockpile 
reached— probably the first 
quarter of 1953, and that refiners now 
using up their TEL quotas and counting 
on additional allocations later in the 
year are doomed to disappointment. 


Frame acted at master of ceremonies 
of the self-styled “dog and pony troupe.” 
Over 1200 persons attended the five 
meetings 


SECOND CAT CRACKER at Pan-Am Southern’s refinery 
at El Dorado, Ark., was dedicated April 14, a month 
thead of schedule. The new 9300 b/d Fluid unit, de- 
signed and built by Foster Wheeler Corp., completes the 
first phase of Pan-Am’s 5-year expansion program in the 
South. A 420 ton/day delayed coker was put into opera- 
tion last August 
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THIS’'LL PROVE I'v 
Todd, Skelly Oil Co.; 
pany of America; L 


E BEEN HERE (L to R) E. A 
Boyde F. Koepke, Aluminum Cum- 
M. Ferguson, Sinclair Refining Co.; 


R 
World Oil; E. R 
Sun Oil Co 


George 


Lake, 


U 
. Hoyle, Sinclair Refining Co.; J 


4 


nion Oil Co. of Calif.; W. L. 


H 


Baker, 
Urian, 


Refiners Retreat to Tulsa to Talk Tough Topics 


The Mayo Hotel in Tulsa became 
a haven for the country’s refiners 
the first week of this month, when 
the Refining Division of the Amer- 


16th Midyear Meeting there. Al- 
though the meeting began offici- 
ally on Monday, April 30, commit- 

tee activities got under way the 
ican Petroleum Institute preceding Saturday and _ lasted 


held its 


Pe 


WHAT’S ON THE PROGRAM?—(L to R) W. C. Mc- 
Crone, Armour Research Foundation; C. P. Stark, Phil- 
lips Petroleum Co.; K. L. Mills, Phillips Petroleum Co 


Ridgewa 
F. O. Jackson, Minneapolis, Minn 


D. P 


Pure 
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GAB-FEST BETWEEN SESSIONS 
john, Petroleum Administ 


Oil 


through May 4. PETROLEUM PROC- 
ESSING hac four staff men and a 
roving photographer on the scene. 
Some of the results of the latter’s 
efforts are shown on these pages. 


(L to R) Tom Ap- 
Defense; Charles M 
Murdock, Ethyl Corp 


ation for 


Co.; M. P 


3arnard, Standard Oil Co. (Ind.) 








NEWS in VIEWS 


id % CATIONS r 1 


TIME OUT—(L to R) H. G. Hall, The Texas Co.; H. M. Wilten, The Texas ANOTHER TRUMAN JOKE?—L. C. 
Co.; O. F. Campbell, Sinclair Refining Co.; Bruno Siegel, Sinclair Research Burroughs, Shell Oil Co. (left) and 


Laboratories J. Porter Langfitt, Pure Oil Co. 


A “WORKING” COMMITTEE—(L to R) Louis Mittelman, Tide Water Asso- GOOD TO SEE YOU AGAIN— Roger 
ciated Oil Co.; Don Stevens, Standard Oil Co. (Ohio); Roy Weston, Atlantic Shute, Filtrol Corp. (left) and Harry 
Refining Co.; Donald Cleveland, Shell Oil Co.; W. H. Barcus, Sun Oil Co Lutz, Socony-Vacuum Oil Co 


DINNER TABLE CONFERENCE.(L to R) S. S. Kurtz, Jr., Sun Oil Co.; R WHO IS THAT FELLOW ?—H. Ben 
Robert Brattain, Shell Development Co.; Dr. F. D. Rossini, Carnegie Institut Young (left) and Miller V. Sparks 
of Technology Mission Manufacturing Co 
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NOW LET ME SEE 
(left) and E. L 


Terence B. Berry 


Gunn, Humble Oil & Re 


Imperial Oil Ltd 
fining Co 


HERE’S HOW IT WORKS—Howard West, Standard Oil 


Co. of Ohio (left) and W. L. 


(L to R) John F 
(left) and Dan M 


A QUICK SNACK 
search Laboratories 
Petroleum Corp 
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Bowler, Pure Oil Co 


Kinder, Sinclair Re- 


Krausse, Cosden 


NEWS in VIEWS 


THINKING IT OVER 
Oil Co.; R. J. Hafsten, Standard 
Cook, Humble Oil & Refining Co 


(L to R) A. E. Harnsberger, Pure 
Oil Co. (Ind.); J. S. 


DISTA 
Corp.; 


TEN MINUTE BREAK 
ard Oil Development Co 
Co.; R. J. Askevold, Pure 
Oil & Refining Co 


L to R) M. 8S. Northup, Stand- 
A. E. Harnsberger, Pure Oil 
Oil Co.; E. Q. Camp, Humble 
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BOLT BREAKAGE, COMPRESSOR VALVE BREAKAGE 
DUE TO HYDROGEN EMBRITTLEMENT WET GAS TO ASSORPTION 
AND FRACTIONATING PLT 





Zavocarion OF BLISTERING AND FISSURING 
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FIG. 1— MOST LIKELY LOCA- 
SRE TIONS for hydrogen attack in a 
GASOLINE typical cat cracker gas compres- 
sion plant 








VENT TO a BREAKAGE DUE TO HYDROGEN EMBRITTLEMENT 
FUEL GAS 


JJrocanion OF BLISTERING AND FISSURING 














FIG. 2— MOST LIKELY LOCA- 

STABILIZED TIONS for hydrogen attack in a 

GASOLINE - 

typical gas absorption and frac- 
tionating plant 





























Hydrogen Attack on Steel 


A corrosion prevention program for process equipment, 


particularly in catalytic cracking gas plants 


By R. T. EFFINGER, M. L. RENQUIST, and J. G. WILSON, Shell Oil Co., 
and A. WACHTER, Shell Development Co. 


The complete paper from which YDROGEN attack of steel in re- which occurs with the types of low- 
this material was taken was pre- finery equipment is apparently carbon steel commonly utilized in the 
sented by the authors at the becoming more prevalent, particularly construction of refinery process equip- 
16th Mid-Year Meeting of the since the general attention of the in- ment and piping. It is also limited 
API Division of Refining, Tulsa, dustry was first called to it a few to the attack associated with aque- 
May 1, under the title “Hydrogen years ago. ous solutions, in which the hydrogen 
Attack of Steel in’ Refinery Shell Oil Co. has made a detailed which penetrates the steel is a prod- 
Equipment.” Omitted are sections study of the problem by investigating uct of the electrolytic corrosion cell 
on the general mechanism of hy- and visiting many refineries experi- The survey indicated that corrosion 
drogen penetration and some lab- encing the phenomenon. Their re- by hydrogen blistering, fissuring, and 

oratory investigations port is limited to hydrogen attack embrittlement has been experienced 
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Hydrogen Blistering 





in the following operations: 
1. Natural - gasoline plants which 
process sour gas and gasoline. 

Storage tanks used for sour gases 
and gasoline. 

Gas-recovery and _ fractionation 
plants associated with catalytic 
cracking units. 

Hydrogen-sulfide removal and dis- 
posal plants. 

Storage tanks used for strong sul- 
furic acid 

Hydrogen-fluoride 
plants. 

3y far the largest economic loss 

aused by hydrogen damage is expe- 
rienced in environments where hydro- 
gen sulfide is encountered (the first 
four conditions enumerated). Only a 
few cases of hydrogen damage in sul- 
furic-acid storage tanks and in HF 
alkylation plants have been reported. 
Although these latter instances of hy- 
drogen damage are important and 
deserve study, the pressing problems 


alkylation 


Were those encountered in sour hy- 
drogen-sulfide environments; thus ef- 
forts were concentrated upon this 
phase, with particular emphasis upon 
controlling the attack in catalytic 
cracking gas plants 

Damage to Cat Cracker Gas Plants 

A simplified flow diagram for a 
typical catalytic cracking gas com- 
pression plant is shown in Fig. 1 
and a simplified flow diagram for an 
absorption and fractionating plant is 
shown in Fig. 2 These flow dia- 
grams represent the simplified basix 
features of most plants, and indicat« 
the locations where hydrogen attack 
is likely to occur. They are presented 
as a composite of the experience of 
various refiners. No single plant has 
experienced hydrogen attack in all 
of these locations 

As a result of the Shell survey 
certain were established on 
which a corrosion prevention program 
could be based. They are: 

1. Hydrogen aitack is experienced 
mly in environments where free- 
water phases are known to exist, re- 
gardless of the temperature and pres- 
sure. In no instance has low-temper- 
ature hydrogen penetration, blister- 
ing, fissuring, or embrittlement been 
liscovered where an aqueous phase 
is not present. 

2. In all locations where hydrogen 
attack occurs, hydrogen sulfide is a 
component of the process stream. 
However, no correlation exists be- 
tween the concentration of H,S and 
the severity of hydrogen attack. In 
some locations where high HS con- 
centrations are encountered, there is 
no evidence of hydrogen damage. 

3. The attack is observed in en- 
vironments which have a wide range 
of pH. Severe damage has been ob- 
served under both acidic and mild-to- 
strongly-alkaline conditions. Several 
instances indicate that the attack 
occurs in strong sodium hydroxide 
solutions. 


facts 
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4. Cyanides are suspected to be 
promoters of the attack, from the 
following observations: 

a. At many locations where the at- 
tack is severe, blue-grey deposits are 
formed in the equipment; and, when 
these are washed from the vessels 
and allowed to stand in the air, a 
deep blue (prussian blue) stain de- 
velops. Analysis of these deposits 
confirms that they are ferrocyanide. 


In other locations the distinct odor 


of cyanide is detected in the water 
layers drained from hydrogen-dam- 
aged equipment. 

b. Blistering has occurred in the 
stripper columns of several diethanol- 
amine plants for H.S removal, and 
has not occurred in other similar 
plants. Only in those plants where 
blistering occurs were cyanides re- 
ported ; 

c. Blistering and related hydrogen 
damage appear to be more severe in 


plants with heavier feed stocks, such 
as those prepared by _ solvent-de- 
asphalting of crude or by deep flash- 
ing, or where entrainment of heavy 
ends is excessive. It is established 
that nitrogen compounds are more 
prevalent in heavy crude fractions 
and that, in catalytic cracking oper- 
ations, they crack to cyanides. 

5. The concentration of water-sol- 
uble components appears to be crit- 
ical. In numerous instances the 
streams are contacted with minor 
quantities of water in order to re- 
duce the formation of plugging de- 
posits. Following these light water- 
washing operations, hydrogen damage 
appears to increase. It is thus sus- 
pected that a critical balance of 
water-soluble components may exist 
under which the attack is negligibk 
and that this balance may be upset 
by removing only part of the water- 
soluble components 
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FIG. 3—HYDROGEN-ACTIVITY PROBE, construction details 


6. An extensive water wash has the 
effect of removing the promoting 
agent or of reducing it to a safe 
level. Streams which had been con- 
tacted thoroughly with large quan- 
tities of water lose their ability to 
promote hydrogen attack 
7. It is known that active promot- 
ers are selectively extracted into the 
water phase. In one plant in which 
extensive water washing is practiced 
and in which no blistering is found 
in the gas plant itself, the water 
drainings from the unit are stripped 
of obnoxious gases in an atmospheric 
tower before the water is rejected to 
the sewer. The column, condenser, 
and overhead accumulator for this 
stripping operation blistered severely 
This particular instance warranted 
special study, because the blistering 
occurred in the presence of large 
quantities of ammonia and under 
conditions of high pH. The attack 
was particularly virulent. Steel pads 
which were welded to the outside of 
the condensate accumulator, and 
which were fitted with a pressure 
gage, showed a _ hydrogen-pressure 
buildup in excess of 200 psi. in less 
than four days 

8. The active environment follows 
the light hydrocarbons throughout 
the process plants. The attack is se- 
vere in unstabilized gasoline streams 
but, after stabilization, occurs only 
in equipment which handles the bu- 
tane, propane, and ethane fractions 
No damage appears in subsequent 
equipment which processes or stores 
the stabilized gasoline. 

9. In catalytic cracking plants the 
active components are produced in 
plants which use either natural or 
synthetic catalyst. Minor variations 
in the methods of catalyst regenera- 
tion have no marked influence upon 
the activity of hydrogen penetration 
in the catalytic cracking gas plants. 

10. In general, the corrosion rates 
at locations where hydrogen damage 
occurred are of a moderate to low 
order of magnitude. Many are in the 
order of 0.001 in, to 0.010 in. per year. 
However, in isolated cases, as in the 
sour-water stripping column men- 
tioned previously, severe hydrogen 
damage is associated with high cor- 
rosion rates 


11. The pattern of hydrogen dam- 
age in any one plant is erratic. In 
some locations blistering occurs only 
in certain condensers in banks of 
several parallel stacks In others 
there is no evidence of blisters in 
condensers, but the accumulators are 
severely attacked. Furthermore, the 
pattern of attack in any one vessel 
is erratic. Examination of adjacent 
plates in the same vessel frequently 
shows one to be blistered severely 
with no evidence of blistering on the 
other. In general, the heads of pres- 
sure vessels are less severely at- 
tacked than the shells. More careful 
examination of some of this equip- 
ment has shown that, even though no 
blisters are found, the plates are 
badly fissured 

12. The pattern of attack inside a 
pressure vessel often appears to be 
associated with the phases in contact 
with the steel In general, although 
there are exceptions, blistering is 
more severe in the vapor space of ac- 
cumulators than in the aqueous layer 
which accumulates in the bottom of 
the vessel. In spherical vessels and 
in horizontal cylindrical accumulat- 
ors, maximum damage often occurs 
in a band oriented 30 to 45° from 
the vertical, and in the bottom half 
of the vessel. 

13. Tempered-alloy and high-carbon 
steels are more subject to embrittle- 
ment than are low-carbon mild steels 
Tempered-alloy bolts, springs, and 
compressor valves are particularly 
susceptible to embrittlement when 
they are exposed to corrosive condi- 
tions which promote hydrogen pene- 
tration. In several instances where 
bolt failures have become intolerable, 
replacement of tempered-alloy bults 
with mild steel bolts has been advan- 
tageous. 

14. The austenitic grades of stain- 
less steels are satisfactorily resistant 
to the corrosive environments which 
promote hydrogen penetration in car- 
bon- and low-alloy steels. The fer- 
ritic grades of stainless steels are not 
suitable, as these steels become se- 
verely embrittled when they are ex- 
posed to environments conducive to 
hydrogen penetration. 

15. Protective linings have been 
tried, but no _ really satisfactory 


enamel type of lining adaptable to 
field application has been found. Ce- 
ment and concrete linings inside ac- 
cumulators and tanks are used with 
success, but application is limited. 
Inspection of equipment reveals 
that hydrogen attack is much more 
prevalent than has been suspected 
heretofore. The authors strongly 
recommend that inspection depart- 
ments search carefully for signs of 
hydrogen damage Although most 
cases of hydrogen attack which have 
been reported refer to blisters of 
steel plate, it is now known that 
even where there is no evidence of 
blisters, many plates are fissured 
It is most likely that meticulous in- 
spection of vessels will reveal hydro- 
gen attack not suspected previously 


Instruments and Testing Methods 


Several means of investigating the 
environments which cause hydrogen 
attack may be followed. Among 
these are: 1) chemical analyses of 
the process streams from samples 
taken at a time when it is known 
that hydrogen is penetrating into the 
steel vessels; 2) use of the plant it- 
self as an experimenal unit in which 
processing conditions can be varied 
and the effect of such variations in 
producing hydrogen penetration de- 
termined; and, 3) synthesizing of 
processing streams in the laboratory 
in which one component can _ be 
studied at a time and by determin- 
ing the effect of such changes in the 
rate of hydrogen penetration of steel 

Early in Shell's program a need 
was recognized for an instrument 
that would measure the activity of 
environments which promote hydro- 
gen penetration 

The instrument finally developed 
was a membrane type of hydrogen- 
accumulating device. It is illustrated 
in construction details in Fig. 3 
Sensitivity is acquired by the use of 
a thin-walled small-volume probe 
which permits rapid hydrogen pene- 
tration and a measurable pressure 
change with only a small accumula- 
tion of hydrogen. The probe illus- 
trated is fitted with a pressure-indi- 
cating gage. However, the same 
probe is adaptable to continuous rec- 
ord by the elimination of the screwed 
tee and gage, and by the brazing of a 
capillary-tube lead from a pressure 
recorder directly into the small-di- 
ameter vent hole in the central rod 

Prior to use these probes are tested 
for leaks either by pressure testing 
with hydrogen at 100 psi, or by 
evacuating to about 0.1 mm and ob- 
serving any loss in pressure or vacu- 
um after 24 hours. It is important 
that the probes be free of leaks be- 
cause the rate of accumulation may 
be only a few milliliters of hydrogen 
per day. The volume inside the as- 
sembled probe is determined by ap- 
plying two atmospheres of pressure 
and measuring the volume of gas re- 
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leased when the pressure is reduced 
to one atmosphere, Knowing the vol- 
ume of the probe and the area and 
thickness of the thin wall, it is pos- 
sible to express the activity of an en- 
vironment in empirical units, and 
thus to compare probes which have 
slightly different dimensions 

Probes of this design have been ex- 
tremely useful for the detection of 
environments which promote hydro- 
gen penetration, and for the evalua- 
tion of the changes in operating con- 
ditions which influence the rate of hy- 
drogen attack. In several cases 
probes had actually detected active 
hydrogen conditions before severe 
blistering or fissuring was evident. 

In these investigations it was found 
that more sensitive probes could be 
constructed by making the area larg- 
er, by using cold-rolled in place of 
hot-rolled steel tubing, and by utiliz- 
ing sensitive pressure-detecting de- 
vices. One such probe consisted of a 
thin-walled steel tube 
Pirani vacuum gage 


sealed to a 
This probe was 
So sensitive that immersion for even 
@ brief period in distilled 
showed an indication of 
penetration 


water 
hydrogen 


Determination of pH 


The pH of aqueous phases in con- 
tact with the steel is an important 
factor in the evaluation of the en- 
vironment, but accurate determina- 
tions of pH inside vessels which op- 
erate at a pressure of several hun- 
dred pounds per square inch are dif- 
ficult. Ordinary glass electrodes are 
incapable of withstanding these pres- 
sures, and colorimetric methods are in- 
accurate when the water is discolored 
The pH of water drainings has been 
approximated by withdrawing a sam- 
ple, under pressure, into a clean gage 
glass in which indicator had been 
placed. Such measurements show that, 
in most cases, the water drainings 
from the bottom of accumulators are 
neutral to slightly alkaline 

Inasmuch as blistering has been ob- 
served to be more intense on the 
upper side walls of pressure vessels 
exposed to hydrocarbon liquid and va- 
por phases, it would be informative to 
have the true pH of the water drop- 
lets which condense upon the steel 
in these locations. Several attempts 
have been made to obtain this infor- 
mation, but without success, Analyses 
of the gas in some instances have 
shown negligible quantities of am- 
monia and appreciable acidic com- 
ponents such as hydrogen sulfide, car- 
bon dioxide, and low molecular-weight 
organic acids. 


Analysis of Process Streams 


The sampling and analysis of proc- 
ess streams are fraught with difficul- 
ties which may not be readily ap- 
parent. In withdrawing samples of 
either hydrocarbon or aqueous phase 
from pressure equipment, elaborat: 
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systems are required to avoid the 
loss of volatile components. The de- 
termination of the true composition 
of the phases which exist inside a 
steel pressure vessel is further com- 
plicated by the fact that some of the 
compounds undergo transformation 
when the pressureis reduced, or be- 
tween the time of sampling and analy- 
sis. Analyses for cyanide and cyanide 
complexes are particularly difficult 
because cyanides form esters, they 
hydrolize, or they react with other 
components so readily that true eval- 
uation of the cyanide, cyanogen, or 
cyanide complexes which are in con- 
tact with the steel is virtually im- 
possible. Improvement of the tech- 
niques of sampling and analysis of 
these streams is a problem which 
requires solution 


Avoiding Hydrogen Damage 


Fron. the accumulated data of plant 
experience and laboratory tests, it 
appears convenient to classify hy- 
drogen-active environment as follows 

Environment in which relatively 

pure hydrogen-sulfide—-water solu- 

tions are in contact with steel 

Environments in which hydrogen 

sulfide, water, and acids are pres- 

ent 

Environments in which hydrogen 

sulfide, water, cyanides, and am- 

monia are present. 

In the first classification, continu- 
ing damage from hydrogen penetra- 
tion is likely to be slight unless op- 
erating conditions are _ sufficiently 
fluctuating to damage the protec- 
tive iron-sulfide scale formed. In these 
instances, addition of very small 
quantities of ammonia to the stream 
should be sufficient to increase the 
pH of the aqueous phase so that hy- 
drogen penetration will not occur 

In the second classification, in 
which moderately strong acids such 
as formic, acetic, and similar acids 
are present, excessive quantities of 
ammonia may be required to raise the 
pH to safe levels. Furthermore, in- 
as much as the solubility of ammo- 
nia in water is much greater than the 
solubility of the acidic components, 
it will be selectively extracted when 
water condenses from the stream, In 
an operating unit, re-injection of am- 
monia in several locations may be re- 
quired. Obviously, the removal of 
water-soluble acidic components would 
be more practical. In a number of 
plants this is being accomplished by 
a thorough water wash of the hydro- 
carbon liquid and gas streams. 

In the third classification, in which 
cyanide and ammonia are present, it 
is usually true that the stream also 
contains appreciable quantities of 
acidic components. In any event, 
mitigation will be effected if cya- 
nide, ammonia, and acidic components 
are reduced to a safe level. This is 
being accomplished by an extensive 


water washing of the gas streams 
The determination of the required 
degree of water wash can best be 
guided by the use of hydogen-activity 
detection probes located at suitable 
points throughout the plant 


Plant Applications 

Specific application of these correc- 
tive measures has been made at one 
refinery. This case will be described 
in detail. Hydrogen blistering was 
first observed in this plant in De- 
cember, 1948, when severe blistering 
was discovered in the shells of 4 of 6 
condensers located following the high- 
pressure stage of compression. In 
April, 1949, blisters were discovered 
in the rich-oil still reflux condenser 
During 1950, 14 additional cases of 
blistering were discovered throughout 
the gas-compression and gas-fraction- 
ation plant associated with the cataly- 
tic cracking plants. These later cases 
include condenser shells, accumula- 
tors, and one absorber column. This 
alarming rate of increase in blister- 
ing damage demanded immediate in- 
vestigation and mitigation 

An attempt was made to correlate 
the increased rate of blistering with 
operating variables, and it was found 
that blistering became apparent co- 
incident with the startup of a new 
deep flasher. At about this sam 
time severe difficulties were experi- 
enced with the formation of plugging 
deposits which consisted of iron sul- 
fide and iron ferrocyanide 

Several years previously another 
catalytic cracking gas plant had ex- 
perienced similar plugging difficulties, 
and the problem was alleviated by 
washing the gas streams with water 
3ased on these data, water wash- 
ing was tried on the plant just des- 
cribed by utilizing temporary facilities 
to inject approximately 20 gpm. of 
water into the gas streams which 
have a capacity of 25,000,000 stand- 
ard cubic feet per day. This reduced 
the plugging deposits, and operation 
of the water wash was continued in 
this manner for approximately six 
months 

In the meantime hydrogen-blister 
ing damage was observed in several 
pieces of equipment. Therefore, two 
probes, sealed at each end and at- 
tached to a pressure gage through 
a piece of capillary steel tubing, were 
installed in vessels where blistering 
had occurred. The probes were of 
cold-drawn steel tubing 12 in. long, 
1 in. in diameter, with a wall thick- 
ness of % in, After approximately 
30 days hydrogen pressure began to 
build up in these probes, and it was 
observed that the pressure buildup 
would stop when the water-washing 
operation was discontinued. In the 
light of this and the experience of 
other plants where meager water 
washing apparently promoted blister- 
ing, it was decided to discontinue 
water washing until further informa- 
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Hydrogen Blistering 





tion could be accumulated regarding 
adequate control of the blistering dif- 
ficulties. 

At this time the standardized probe 
previously described was developed 
and installed in critical locations 
throughout the gas and compression 
plants. These revealed that hydrogen 
activity was widespread throughout 
the plant, and that it was progressing 
even after water washing had been 
discontinued. 

In an effort to alleviate the attack 
by raising the pH of the gas stream, 
a trial was made during which am- 
monia at the rate of 60 Ib. per hour 
was injected into the gas ahead of 
the compressors. Measurements of the 
pH of the gas and water drainings 
indicated that much of this ammonia 
was being lost through extraction in- 
to the water phase drained from the 
accumulators following the compres- 
sors. Furthermore, vent gas lines be- 
came plugged with ammonium-car- 
bonate deposits, Little or no ammonia 
was reaching equipment distant fron 
the point of injection. In some equip- 
nent the rate of hydrogen penetration 
was reduced by this injection of am- 
1ionia; but, in other locations, the 
immonia had negligible influence, or 
may even have increased the activity 

ro investigate further the influenc« 
£ ammonia, large quantities were in 
ected into a column where the ac 
umulator gas was strongly acid 
ind hydrogen penetration rates wet 
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high. In this instance, the test was 
conducted over eight hours; and it 
was observed that, when neutral con- 
ditions were maintained, pressure 
buildup in the probe stopped. After 





Previous Articles 


For additional material on the 
subject of hydrogen corrosion the 
reader is referred to the follow- 
ing articles which have appeared 
in PETROLEUM PROCESSING during 
the past two years: 

“Stopping tefinery Corrosion,” 
May 1949, p. 540 (Vol. 4, No 
5) 

“Hydrogen Blistering of Steel 
A Source of Damage to Ves- 

by M. H. Bartz and C 
E. Rawlins, Aug. 1949, p. 898 
(Vol. 4, No. 8) 

“Corrosion Damage to Interior 
of Vessel Walls from Hydrogen 
Blistering Studied,’ March 
1950, p. 253 (Vol. 5, No. 3) 
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the ammonia injection had bee: 
stopped, only a few hours were re 
quired for pressure buildup to resum 
in the probs 

The water-wash facilities were re- 
vamped to permit the injection of 
larger quantity of water at both the 
low-pressure condensers and_ the 


high-pressure condensers. More con 


plete water washing has eliminated 
hydrogen activity in most locations, 
and has substantially reduced the 
activity in others. Further extension 
of water washing is planned so as to 
provide complete protection of the 
plant. It seems evident, from the ex- 
perience in this plant, that protection 
of an entire gas-recovery system by 
water washing in only one or two lo- 
cations is not feasible unless special 
facilities are provided to effect the 
complete removal of the offending 
components. This may involve the use 
of prohibitively large quantities of 
water. Apparently the concentration 
effect, which has been so evident 
throughout this investigation, becomes 
operative, so that process streams 
rendered inactive early in the flow 
scheme are reactivated as quantities 
and compositions change in subse- 
quent fractionation Thus a 
practical system of control would 
consist of a fairly heavy water wash 
of the gas streams early in the plant 
flow, with additional washing at other 
downstream locations which are 
shown to be active by pressure build- 
up on probes. That such a system is 
effective has been demonstrated in 
one plant which has operated for 
years on a deep-flashed high 
nitrogren-content feed. In this plant 
no evidence of blistering has been en- 
countered except in the water strip- 
per, where obnoxious gases are re- 
moved from the 


steps 


some 


wash water 


Corrosion Cut in TCC Gas Plant 


Water removal at key points by entrainment separation 
provides economical corrosion ontrol program 


By C. A. MURRAY and 
M. A. FURTH, Pure Oil Co. 


The complete paper from which 
this material was taken was pre- 
sented by the authors at the 16th 
Mid-Year Meeting of the API 
Division of Refining, Tulsa, May 
1, under the title “Corrosion-Pre 
vention Program for a TCC Unit 
Gas Plant 


UCCESSFUL corrosion prevention 
and control is being obtained in 
the gas plant for a pair of Thermofor 
catalytic cracking units at Pure Oil 
Co.'s refinery at Nederland, Texas, 
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through use of water-removal meas- 
ures at key points in the plant. An 
extensive inspection program had in- 
dicated that corrosion was almost en- 
tirely associated with excessive wa- 
ter present in the system. 
Water-removal methods consisted 
chiefly of the use of coalescing-type 
water entrainment separators at two 
different locations and installation of 
a draw-off nipple at one other point. 
In addition some chemical injection 
was adopted as a further neutraliza- 
tion measure. The installations were 
justified economically on the basis of 
reduced corrosion in tubular heat ex- 
change equipment in the gas plant. 
For example: experience prior to 
the use of the entrainment separators 


had established a cost of approxi- 
mately $1.20/sq. ft./yr. for direct ma- 
terial and labor charges for mainte- 
nance of heat transfer surface in the 
gas plant. The total installation cost 
of the separators and chemical injec- 
tion equipment amounted to $0.45/sq. 
ft. of gas-plant exchanger surface. 
Results to date have left no doubt 
that the installation is economical, 
based on direct maintenance savings 
alone. Still larger and less tangible 
benefits have also resulted from im- 
proved continuity of operations of 
some of the fractionators and reduced 
caustic consumption in the gasoline 
scrubber. 

The gas plant at Nederland serves 
two TCC units. It is conventional, 
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with a depropanizer, an absorber, de- 
butanizer, and depentanizer as the 
fractionation towers. Compression is 
in three stages, 40, 140, and 400 p 
There various water separators, 
heat exchangers, coolers, and reboil- 
ers, all of which have been subject to 
varying degrees of corrosion 

Feed to the plant consists of liquid 
gasoline and lighter vapors from the 
TCC units. It includes water from 
process steam and corrosive chemi- 
such as hydrogen sulfide, am- 
monia, and volatile organic acids re- 
sulting from the breakdown of par- 
ent compounds in the charge oil 
ing cracking 

Corrosion in the shelband-tube type 
heat-exchange equipment has been 
unusually severe. Even though major 
retubing was done during regular in 
spection shutdowns of the unit, there 
have been frequent unexpected fail- 
ures which occurred during operat- 
ng periods 

The depropanizer charge-bottoms 
exchanger tube bundle had to be re- 
tubed or replaced five times in 65 
months. The shell was replaced once, 
and thin spots on the new shell were 
wash-welded during the same period 
of time. Admiralty tubes were 
stituted for steel at the time of the 
second retubing, with a slight im- 
provement in life. The debutanizer 
reboiler, which had steel tubes, was 
retubed or replaced six times in 61 
months. These failures, having taken 
place in relatively hot streams, sug- 
gested the presence of a corrosion re- 
action accelerated by heat 

Admiralty tubes were used in 
depropanizer and debutanizer 
densers. The depropanizer 
required four retubings 
corrosion from the 
five years operation 
condenser required 
after four years of 
cause of corrosion 
side 

The original steel tubes of 
sorber charge cooler replaced 
with steel after 16'2 months of serv- 
ice, and then with 70-30 copper-nickel 
after 18'2 months of service. Corro- 
sion on the process side of both met 
als was noticeable, but not to the 
that experienced at 
other places in the gas plant 


are 


cals 


sub- 


the 
con- 
condenser 
because of 
Side over 
The debutanizer 
retubing once 
service, be- 
the process 


process 


also 


from 


the ab- 
were 


same degree as 


Corrosion Causes 


In searching for a possible explana- 
tion for corrosion in the depropanizer 
overhead stream and the absorber 
charge stream, it was found that 
quantities of water were associated 
with those streams. It was postulated 
that corrosive chemicals carried in 
water might be responsible in some 
degree for the corrosion encountered 
This theory was supported by a com- 
parison of the depropanizer and de- 
butanizer condensers. 

The depropanizer bundle was bad- 
ly scaled and fouled: the debutanizer 
bundle retained a relatively clean ap- 
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TABLE 1—Results of Complete Gas Plant Corrosion Survey 


1. Water entering from 
tower overhead separator 
4 r witt 


ater 


TCC cracked-oil 


entering gas plant 
water through depentanizer: 
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Distribution of water through 
Water 
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Distribution of water through debutanizer 
\. Water harged 

B. Wat eaving erhe 


‘ ate eay ‘ t tton 
. Est. water leaving absorber 


day pH ammonia HS organic * 


é acid, ‘, 





pearance and 


corrosion. It is 


showed no significant 
felt that the differ- 
ences in these condensers may be at- 
tributed, in part at least, to the rela- 
tive quantities of water present in 
the streams. The intermediate amount 
1 corrosion and found in the 
absorber charge felt to be 
the result of an intermediate quan- 
tity of water passing through this 
cooler. 


scale 


cooler is 


3undles in relatively 
experienced corrosion, 
atively 
amounts of 
enced 


hot streams 
Bundles in rel- 

streams with large 
water likewise experi- 
corrosion. But, in relatively 
cool streams where water was absent, 
the corrosion was negligible 

It was determined from qualitative 
analysis that the principal corrosives 
present were HS, and 
identified organic water 
lution. complete 
plant corrosion survey was made, 
results of which 
Table 1 


cool 


ammonia, 
acids, in 
Accordingly, a 


un- 
so- 

gas 
the 


are indicated in 


Chemical Corrosives 


From the foregoing it 
that there were normally 5,000 gal of 
water per day introduced to the 


can be 


see! 


plant. One source 


introduced 


of water was vapor 
with the gas from the 
cracked-oil tower overhead gas and 
water separators. A second source 
was entrained water carried along 
with gasoline from the bottom of 
each of the separators into the gas 
plant 

It will also be 
time of the 


noted that, at the 
survey, there was a de- 
pentanizer reboiler leak which intro- 
duced water into the depentanizer 
from whence it progressed overhead, 
and on into the depropanizer charg 
Water which had accumulated in the 
depropanizer charge accumulator was 
an alkaline solution containing am 
monia and hydrogen sulfide. In bot 
tom streams, however, such as thé 
depentanizer or debutanizer reboiler 
the water was slightly acidic. The 
water contained ammonium salts of 
organic which had dissociated 
temperatures to produce 
an acid solution which, in conjunc 

tion with corrosion products carried 
to the reboiler, produced very severe 
localized attack on reboiler tubes 

It is very likely that the heated de 

propanizer charge and also 
the depropanizer reboiler stream sin 


acids 


at reboiler 


stream 
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larly contained salts which gave acid 
conditions during actual operation 

In addition to corrosive chemicals 
carried by water in the streams, it 
was indicated that corrosion prod- 
ucts, such as metallic sulfide sludges, 
were a factor in producing localized 
attack. The adverse corrosion influ- 
ence of corrosion-product sludges 
was emphasized at the time of a de- 
butanizer reboiler failure in Janu- 
ary 1949 

Inspection indicated considerable 
iron-sulfide sludge lodged at the bot- 
tom of the reboiler bundle and also 
packed around the bottom reboiler 
tubes. Surface losses of bottom tubes 
which had been in the sludge aver- 
aged 0.020 in. Surface losses of top 
tubes which were not in contact with 
the sludge averaged 0.002 in. The 
bottom tubes were severely pitted 
whereas top tubes had a slight uni- 
form attack. Tubes of this bundle 
had been in service but three months 


Water Removal Methods 


Three measures for water removal 
were subsequently put into effect 
The first was the installation of a 
flood nipple in the bottom of the ab- 
sorber tower, with the establishment 
of regular manual water withdrawal 
every four hours. It is believed this 
procedure has accomplished its pur- 
pose by lessening the load on an en- 
trainment separator placed farther 
downstream. 

The second measure was the instal- 
lation of a coalescing-type entrain- 
ment separator on the depentanizer 
feed gasoline stream. This separator 
is simply a small vessel containing 
excelsior as a coalescing agent and 
with a small leg for trapping the 
separated water. The trap has an 
automatic liquid-level control for 
dumping separated water. 

This unit has been very successful 
in operation, requiring no particular 
servicing or attention. Water removal 
at this point was to provide corro 
sion protection for the depentanizer 
charge-bottoms exchanger, the re 
flux condenser, and the reboiler. This 
section of the gas plant has not yet 
been open for inspection, and it is 
impossible to report results at this 
time 

The third water removal measure 
was installing another entrainment 
separator on the depropanizer charge 
stream, following its juncture with 
the absorber bottoms stream. At this 
point the stream is all in a liquid 
state, and the water present is sus- 
ceptible to removal by coalescing 
means, Like the depentanizer charge 
entrainment separator, this unit also 
utilizes excelsior 

Although the water-removing ca- 
pacity of this separator is 
than that for the depentanizer 
charge, its efficient operation de- 
pends to a large extent on adequate 
manual removal of excessive water 
from the depropanizer charge accu- 
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mulator. Excess water still continues 
intermittently to load the charge ac- 
cumulator, and will do so until such 
time as the separator efficiency on 
the north cracked-oil tower over- 
head stream is increased. The con- 
struction and location of the charge 
accumulator is such that its use as a 
water separator is difficult and in- 
efficient, and it follows that the man- 
ual water-drawing operation is an 
inefficient one. 

This difficulty is especially signifi- 
cant because large amounts of water 
were allowed to pass into the depro- 
panizer charge stream during an ini- 
tial two-month period before water- 
drawing procedures at the depropan- 
izer charge accumulator were em- 
phasized. It is likely that intermit- 
tent introduction of water into the 
depropanizer charge has occurred 
even during the following period of 
operation 

The depropanizer-debutanizer sec- 
tion of the gas plant was open to in- 
spection January 1951—-7 months 
after water-removal measures. It is 
possible in this short period of time 
to describe results which are con- 
sidered indications of successful cor- 
rosion prevention. 


Definite improvement in corro- 
sion experience was found in the de- 
propanizer charge-bottoms exchang- 
er. Each previous year this tube bun- 
dle had been so extensively corroded 
on the shell side that retubing was 
necessary. During the last inspection 
shutdown the corrosion was minor 
for the bundle as a whole, and was 
severe at only two places. A small 
amount of sludge had lodged be- 
tween the tubes and baffle at the 
first baffle, and between the tubes 
and tube sheet at the floating tube 
sheet. The sludge and corrosion had 
been confined to these two places 
only on the bottom three rows of 
tubes. At the point of sludge con- 
tact with the tube, the tubes had cor- 
roded areas 1 in. to 2 in. long. It is 
emphasized that, except for these 
two areas of sludge accumulation, at 
no place had the tubes lost signifi- 
cant amounts of metal. Previously all 
tubes of this bundle had shown ex- 
cessive corrosion for a similar period 
of operation. It is believed that the 
orrosion in this exchanger reflects 
the periodically inefficient water re- 
moval at the depropanizer charge 
accumulator, as well as consequent 
interference with operation of the en- 
trainment separator which has al- 
ready been described. There is little 
doubt that, with water substantially 
eliminated from the charge stream 
future corrosion will be negligible 
in this exchanger 


Evidence was also found that wa- 
ter removal was not complete, and 
that corrosion had not been alto- 
gether stopped in the depropanizer 
reboiler. This reboiler contained ex- 
cessive deposits of sludge and evi- 


dence of slight corrosion on the bot- 
tom tubes. However, the corrosion 
was not so severe as had formerly 
been experienced, and it was not nec- 
essary to retube the bundle. As in 
the case of the depropanizer charge- 
bottoms exchanger, it is felt that the 
remaining corrosion in this case is 
largely the result of occasional in- 
adequate water removal at the de- 
propanizer charge accumulator and 
at the entrainment separator. As 
measures are taken to increase sepa- 
rator efficiency in streams which 
feed the depropanizer accumulator, 
the intermittently high load on the 
depropanizer entrainment separator 
will be eliminated. Depropanizer re- 
boiler corrosion then should be re- 
duced to minor proportions. 

Excellent corrosion reduction had 
occurred in the debutanizer reboiler, 
although large quantities of sludge 
deposits again were found in this 
vesse The reboiler tubes were not 
corroded at all, even at the bottom 
of the bundle, where they had been 
surrounded by sludge, because of the 
absence of water from the reboiler. 
The water-removal program is indi- 
cated as successful in eliminating se- 
vere corrosion at this reboiler, where 
formerly attack was intolerable. 

After no accumulation for two 
years, the re-appearance of substan- 
tial amounts of sludge deposits in 
the reboiler was surprising. This re- 
occurrence may be explained by the 
fact that there is now a lack of wa- 
ter in sufficient quantity in the re- 
boiler to flush deposits from the 
bundle to the outlet nozzle 

There were two immediate opera- 
tional benefits which resulted when 
the driers had been put in operation 
These are mentioned as indicative of 
unexpected advantages—actually 
having no connection at all with cor- 
rosion—which may result from a cor- 
rosion-control program 


Operational Benefits 


One benefit is the reduction of 
caustic consumption at the gas plant 
It was necessary to charge the debu- 
tanized gasoline caustic scrubber 
with fresh caustic at least every 
other day, largely because of dilution 
of caustic with excess water which 
passed through the gas plant. Initia- 
tion of the water-removal operation 
immediately stabilized the consump- 
tion of caustic in this scrubber, and 
it was not necessary thereafter to 
recharge with fresh caustic 
than once a month 

A second benefit was distinctly 
improved operation of both the de- 
propanizer and the debutanizer tow- 
ers. This had been somewhat erratic 
because of water accumulation and 
because of slugging into the reboiler 
Water drainage through the reboilers 
caused by notching of baffle plates, 
as well as the removal, later on, of 
entrained water from the feed stream 
eliminated this difficulty. 


more 
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Progress Reports on Activities of 
API Refining Division Committees 


To acquaint the industry more widely with the work and activities of 
the technical committees of the API Refining Division, Petroleum Processing 


has again arranged for these annual progress reports. 


They have been 


prepared for us by the various committee chairmen, with the cooperation 
of W. T. Gunn, director of the Division, and his staff. 


Analytical Research 


Chairman—-E. L. Baldeschwieler 
Standard Oil Development Co 


HE Committee on Analytical Re- 

search promotes knowledge of 
analytical laboratory tools and fos- 
ters the application of new techniques 
to analytical problems in petroleum 
laboratories. Such tools and _ tech- 
niques are being found useful for pur- 
poses of control and as research tools 
for evaluating intermediate products, 
for obtaining material balances and 
for better understanding of reaction 
mechanisms 

The Committee has seven Subcom- 
mittees which have been very active 
last year 

The Subcommittee on Analysis of 
Oxygenated Compounds has tested 
three modifications of the Unter- 
zaucher method for the direct deter- 
mination of oxygen in organic com- 
pounds. All three procedures gave 
satisfactory results for the determina- 
tion of small amounts of oxygen 

Results of cooperative work on the 
use of the electrode dipping tech- 
nique will be published shortly by the 
Subcommittee on Emission Spectro- 
scopy 

The Subcommittee on Determina- 
tion of Nitrogen has tested four dif- 
ferent techniques and will be in posi- 
tion to recommend at least one meth- 
od of universal application 

The Subcommittee on Trace Ele- 
ments Analysis has _ investigated 
methods for the determination of very 
small amounts of ash in various ma- 
terials and has for its ultimate goal 
the complete analysis of these ashy 
constituents as a help in the study of 
cracking catalyst contamination. 

The subcommittee on Waste Dis- 
posal Analytical Methods has tested 
cooperatively five procedures for the 
determination of oil content in ef- 
fluent waters and recommended a com- 
bination of two methods to be tested 
cooperatively by the Committee on 
Refinery Waste 

The Subcommittee on X-Ray Dif- 
fraction Data is engiged in the col- 
lection of x-ray diffraction patterns 
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amongst its members for submission 
and distribution by ASTM. 

A new Subcommittee on Sulfur 
and Sulfur Types hasbeen organized 
and will hold its first meeting in the 
near future 


Automotive Research 


Chairman—J. T. McCoy 
Tide Water Associated Oil Co 


URPOSE of the Automotive Re- 

search Committee is to study 
characteristics of automotive equip- 
ment which affect the utilization of 
petroleum products, and to sponsor 
investigations that are required to 
promote the most efficient use of au- 
tomotive fuels and lubricants. This 
committee also acts as a forum for 
the discussion of industry problems 
on automotive fuels and lubricants, 
and sponsors group sessions on auto- 
motive fuels and lubricants. 

Three members of the Automotive 
Research Committee represent the 
Lubrication Committee of the Divi- 
sion of Marketing, in order to have 
close liaison between the Automotive 
Research Committee and the Lubrica- 
tion Committee 

To assure prompt action on prob- 
lems arising between formal meetings 
of the committee, it is organized in- 
to four regional sub-committees 

In cooperation with the United 
States Bureau of Mines, fuel sur- 
veys are issued annually, The API 
arranges for the industry to con- 
tribute data, which are tabulated and 
analyzed by the Bureau. Reports on 
characteristics of motor gasolines, 
diesel fuels and aviation fuels thus 
are made available to the public. The 
1951 aviation fuel survey will be ex- 
panded to include jet fuels 

Research projects of interest to the 
Automotive Research Committee at 
present are conducted by the Coordin- 
ating Research Council, a non-profit 
organization sponsored jointly by the 
petroleum and automotive industries 
The Automotive Research Committee 
is responsible for formulating recom- 
mendations for API support of proj- 
ects undertaken by CRC and also 


recommends nominees for the pe- 
troleum-industry members of the CRC 
Board of Directors, The Chairman of 
the committee serves as a member 
of the CRC Assignment Committee, 
which reviews all research projects 
before they are undertaken. 

Currently more than half of the 
work of the Coordinating Research 
Council is carried on military projects, 
either initiated at the express re- 
quest of the armed services, or sup- 
ported in part by them. Typical proj- 
ects include research on fundamentals 
of detonation, survey of octane re- 
quirements of cars and trucks, devel- 
opment of road test techniques for 
evaluation of fuels, field service tests 
of railroad diesel fuels, low tempera- 
ture pumpability of jet fuels, com- 
bustion characteristics of jet fuels, 
study of engine deposits, and study of 
aircraft lubrication. 

Most of the CRC research projects 
are carried out on a cooperative basis 
in the laboratories of the automotive 
and petroleum industries. In addition 
some of the projects are being inves- 
tigated at the U. S, Bureau of Mines, 
Battelle Memorial Institute, and in 
university laboratories. 

Results obtained from these in- 
vestigations usually are published, un- 
less they relate to classified military 
information. 


Disposal of Refinery Wastes 


Chairman—R. N. Giles 
Standard Oil Co. (Ind.) 


"TT" HE Committee on Disposal of Re- 

finery Wastes collects and makes 
available in convenient form technic- 
al information that will assist refin- 
ers in preventing the escape of nox- 
ious wastes. When the desired infor- 
mation is not available in the litera- 
ture, or from the experience of the 
industry, appropriate research projects 
are planned, sponsored, and guided 
by the committee. Such projects are 
industry-financed. 

Two research projects will be 
brought to a close during 1961: 

(1) Studies of the hydraulic be- 
havior of gravity-type oil-water sep- 
arators. This subject is being carried 
out at the Hydraulic Laboratory of 
the University of Wisconsin, under the 
direction of the Subcommittee on 
Oil-Water Separation. The results will 
be utilized in preparing a revision of 
Section I of the “Manual on the Dis- 
posal of Refinery Wastes.” 


(2) Development of laboratory 
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techniques for determining toxicity of 
various substances to plankton forms 
occurring in fresh and brackish wa- 
ters. This project is being conducted 
at the Academy of Natural Sciences 
in Philadelphia, under the direction 
of the Biological Subcommittee. 
The Committee has compiled, and 
has revised from time to time, a 
Manual on the Disposal of Refinery 
Wastes For many years the man- 
ual has been published by API in 
three sections: I—Waste Water Con- 
taining Oil; Il—Waste Gases and 
Dusts; and IlI—Waste Water Con- 
taining Solutes. It is planned to al- 
ter this arrangement over the next 
year or two so that the manual will 
be published in five volumes I 
Waste Water Containing Oil; Il 
Waste Gases and Particulate Matter 
III--Chemical Wastes; IV 
for Liquid Wastes; and V 


Analyses 
Analysis 
x Waste Gases and Particulate Mat- 
ter. The principal advantage of this 
new arrangement is that all analytical 
methods will be segregated from the 
engineering portions of the manuals 

Manuscript for Volume II—-Waste 
Gases and Matter has 
been written during the past year 
When published, in the near future 
it will replace Section II (Third Edi- 
tion). The manuscript for Volumé [II 

Chemical Wastes, is ready for pub- 


Particulate 


lication as a replacement for Section 
III Waste Water Containing So- 
lutes (Fourth Edition). Both of these 

jumes represent extensive revision 
ind expansion of the subject matter, 
and will present up-to-date informa- 
tion on sources, properties, and means 
mtrolling and treating the kinds 


f waste nsidered 


Petroleum Products 


Chairmai A. E. Miller 


iclair Refining Co 


responsibility for 
lation of all recommenda 
itters pertaining to speci- 
test and meth- 
measurement for petroleun 
and msiders all sugges 
nendations in this 
iated in the commit- 
ee or in other groups in the American 
Petroleum Institute 
It al when properly authorized 
directs API sponsored investigations 


and development on matters appro- 
priate to the field of petroleum prod- 
ucts 

During 1950 the main activities of 
the committee were carried out by 
its various working subcommittees 
The Glossary Subcommittee has 
ompleted and 


mittee 


distributed to com- 
members for comment the 
first draft of the glossary of petrol- 
eum refining terms, which gives def- 
initions not available in desk type 
dictionaries. As soon as comments 
have been received and considered the 
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glossary will be offered to the com- 
mittee for authority to publish. 

The Subcommittee on Viscosity at 
High Rates of Shear has completed 
its work on the relationship of the vis- 
cosities of oils of various compositions 
when determined by conventional vis- 
cosimeters as compared to determina- 
tions made at high rates of shear 
The finished reports have been sub- 
mitted to the ASTM for publication 
as a technical pamphlet, These re- 
ports included all of the detailed data 
obtained during the work 

The Viscosity Project Subcommit- 
tee working with the Franklin Insti- 
tute has been studying the possibilities 
of measurement of oil viscosity by the 
ise of a torsionally vibrating crystal 
A final report on this subject en- 
titled, “Factors Affecting the Prep- 
aration of Viscosity Measurements 
with the Torsional Crystal’, has been 
submitted by the Franklin Institute 
and accepted by the Committee 

The Subcommittee on Vapor Tem- 
perature Data is acting in an advis- 
ry capacity to the API sponsored 
fellowship at Northwestern Techno- 
logical Institute, The purpose of this 
fellowship is the preparation of much 
needed pressure-ter iperature 
correlations of petroleum fractions 
This project is strictly a paper study 
and uses data from the Research Di- 
vision of ASTM D-2, which in turn 
comes from various oil company lab- 
oratories. Calculations and graphing 
#f the data are now being carried out 
by graduate students at the Univers- 
ity 

The Subcommittee on Octane Pre- 
ision has been functioning in an ad- 
visory capacity to the project which 
is working on the problem of at- 
tempting to eliminate the effect of 
itmospheric pressure on the deter- 
mination octane numbers in gaso- 
line. During 1950 it was decided that 


vapor 


the main items of the program would 
have to be the development of a pres- 
surized test unit in which the carbu- 
retor and other parts of test equip- 
nent would be unde> a positive con- 
trolled pressure, In view of the course 
taken by the project the API trans- 
ferred sufficient funds allocated to 
this project to the research division 
yn combustion characteristics of fuels 
of the ASTM with the understanding 
that the Committee on Petroleum 
Products would be advised of the 
work of the ASTM Committee fron 
time to time. As of this writing the 
work is proceeding very satisfactorily 
in that the engineering work on the 
carburetor had been completed and 
the carburetor is being constructed 

The Subcommittee on Oil Measure- 
ment Calculations is functioning in 
an advisory capacity to a joint proj- 
ect of the British Institute of Petrol- 
eum and the ASTM for the prepara- 
tion of tables for calculating oil vol- 
umes from the temperature of meas- 
urement to a standard temperature, 
converting units of volume to units 


of weight and vice versa, and for 
making conversions from one system 
of measurement to another. During 
1950 all of the calculations were com- 
pleted and the data are presently be- 
ing set up in type preparatory to 
printing. These tables will be avail- 
able for purchase in the near future 

In 1949 a Study Committee recom- 
mended that the API decline to sup- 
port the secretariat of the Interna- 
tional Standards Organization project 
28 on Petroleum Products, In view of 
new developments in the Interna- 
tional situation another study group 
was appointed to reconsider this sit- 
uation. During 1920 the Committee on 
Petroleum Products agreed that the 
API should sponsor ISO T/C 28 for 
the first year and that the Director of 
the Division of Refining be appointed 
as secretary 

A subcommittee was appointed to 
investigate the possibility of a coop- 
erative abstracting service for the pe- 
troleum industry. This subcommittee 
reported a reasonable amount of in- 
terest on the part of the various units 
of the industry in such abstracting 
services and with the approval of the 
General Committee of the Division 
of Refining intends to give the proj- 
ect further study, possibly to the 
point of recommendation 

Another study committee has been 
actively looking into the propriety 
of the API sponsoring the Bureau of 
Mines proposal to develop an im- 
proved method of crude oil assay 

The Subcommittee on API Viscosity 
Standards has rechecked the standard 
Alpha, Beta and Gamma oils for vis- 

sity and official values have been 
adopted for this year. In view of 
some difficulty in obtaining duplica- 
tion during this year’s standardiza- 
tion, the general subject of improv- 
ing the calibration of viscosimeters 
has been reopened by the subcommit- 
tee and referred to ASTM for study 

(Report prepared by H. W. Field 


Atlantic Refining Co., 1950 chairman.) 


Refinery Equipment 


Chairman W. H. Creel 
Phillips Petroleum Co 


HE Committee on Refinery Equip- 
ment has the responsibility of 
fostering the API program of stand- 
ardization of refinery equipment and 
of formulating recommendations on 
engineering practice in the: promotion 
of safety for the plant, worker, and 
general public 
As a matter of policy, the com- 
mittee does not organize standard- 
ization projects in a given field ex- 
cept (1) when no other authorita- 
tive agency is willing or able to un- 
dertake the particular problem or (2) 
when such authoritative agency is 
unable to provide needed standards 
acceptable to the petroleum industry 
When developing standards suitable 
for the petroleum industry, the com- 
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mittee cooperates with established 
agencies by naming representatives 
to serve on committees and working 
groups 

When there is no agency working 
in a given field, the committee organ- 
izes needed projects. When standard- 
ization is involved, the consultation 
and co-operation of the manufactur- 
ers of the equipment in question are 
enlisted 

At present, the committee has ten 
active projects, each one of which is 
arried out by appropriate subcom- 
mittees, These projects are 

Study of the Design and Construc- 
tion of Unfired Pressure Vessels 
This project is handled by the Sub- 
committee on Unfired Pressure Ves- 
sels, N. J. Rees, Chairman. The sub- 
committee acts as an advisory forum 
to the API members of the Joint 
API-ASME Committee on Unfired 
Pressure Vessels. It has assisted in 
the preparation of a revision of the 
API-ASME Code for Unfired Pres- 
sure Vesesels for Petroleum Liquids 
and Gases which will be issued short- 
ly as the 1951 Edition. This revision 
is an endeavor to bring the rules up 
to date with the progress in the art 
of pressure-vessel construction since 
the issuance of the 1943 Edition of 
that code. 

Study of Low-Pressure Storage 
Tanks This project is being consid- 
ered jointly by the Subcommittee on 
Field-assembled All-Welded Pressure 
Vessels, W. L. Bowler, Chairman, and 
the Manufacturers’ Subcommittee on 
Field-Assembled Pressure Vessels, 
H. C s3oardman, Chairman. These 
subcommittees are engaged dn the 
preparation of a proposed code for 
inspection, 
and repair of low-presure (less than 


15 psi.) 


the design, construction, 


field-assembled, welded ves- 
sels which are not covered by exist- 
ng codes or standards 

Study of Inspection Procedures for 
Petroleum Refineries—-This project is 
being conducted by the Subcommit- 

of Refinery Inspection Supervis- 

ws, H. F. West, Chairman, which is 
enga i in preparing a manual of 
tecommended Practices for Refinery 
Inspections 

Efforts to date have resulted in the 
publication of four parts of the pro- 
jected manual: Part I, Process Equip- 
ment; Part II, Pressure-relieving 
Systems; Part III, Fire Protection 
Equipment; and Part IV, Low-Pres- 
sure Storage Tanks. Part V, Instru- 
ments, and Part VI, Electrical Equip- 
ment, are under preparation 

Study of the Design and Construc- 
tion of Pressure-relieving Systems 
This study is being conducted by the 
Subcommittee on Pressure-relieving 
Systems, J. C, Souder, Chairman, with 
the assistance of a Manufacturers’ 
Subcommittee on Safety and Relief 
Valves, L. P. Stillman, chairman. 

This subcommittee now has under 
consideration a Bulletin on Pressure- 
Relieving Systems which will cover 
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(1) necessity for pressure-relieving 
systems; (2) determination of reliev- 
ing capacity to meet operating con- 
ditions; (3) determination of reliev- 
ing capacity and protective jackets 
on vessels to protect against exterior 
fire; (4) discharge piping and dis- 
posal facilities; (5) use of depressur- 
ing means; (6) types of relief de- 
vices; and (7) installation of relief 
devices. 

Study of Corroson of Refinery 
Equipment—This project is under 
the Subcommittee on Corrosion, E 
Q. Camp, Chairman. The subcommit- 
tee acts as a forum for the discus- 
sion of corrosion problems and spon- 
sors technical symposia on the sub- 
ject. 

Study of Tank Accessories and 
Cleanouts-—This project is under the 
Subcommittee on Tank ; Accessories 
and Cleanouts, E. E. Kerns, Chair- 
man. The studies of the subcommittee 
have convinced the members of the 
desirability of standardizing the de- 
sign of tank cleanout openings, as a 
result of which a Manufacturers 
Subcommittee on Tank Cleanouts has 
been organized and is assisting in the 
preparation of such a standard 


( 
‘ 


Study of Mechanical Equipment 
This project is under the Subcommit- 
tee on Mechanical Equipment, E, F. 
Voss, Chairman. The subcommittee is 
surveying the field of pumps, com- 
pressors, and like equipment and is 
assessing the opinion of the petroleum 
industry on the desirability of devel- 
oping standards in the field. It has 
prepared a proposed specification for 
centrifugal pumps which will be re- 
ferred to a manufacturers’ subcom- 
mittee, when organized. 

Standardization of Refinery Valves 
This project is under the Subcommit- 
tee on Valves, R, H. Bungay, Chair- 
man, and the Manufacturers’ Subcom- 
mittee on Refinery Valves, W. P. Kli- 
ment, Chairman. The project resulted 
in the publication of API Standard 
600A on Flanged Steel Outside-Screw- 
and-Yoke Wedge Gate Valves in 1938 
and API Standard 600B on Flanged 
Steel Plug Valves in 1940. In 1949 
these two standards were judged ob- 
solete and were replaced by API 
Standard 600 on Flanged and Weld- 
ing-End Steel Wedge-Gate and Plug 
Valves for Refinery Use. 

Study of Refinery Instrumentation 

This project is handled by the Sub- 
committee on Instruments, G. N 
Ehly, Chairman. This subcommittee 
is engaged in drafting a recommended 
practice for the inspection of control 
instruments. When completed, it will 
be referred to the Subcommittee of 
Refinery Inspection Supervisors for 
approval as Part V, Instruments, of 
the Recommended Practices for Re- 
finery Inspections. 

Study of Electrical Equipment 
The Subcommittee on Electrical 
Equipment, L, M. Goldsmith, Chair- 
man, is in charge of this project. It is 
engaged in drafting recommended 


practices for the inspection of elec- 
trical equipment which, when com- 
pleted, will be referred to the Sub- 
committee of Refinery Inspection Su- 
pervisors for approval as Part VI 
of the Recommended Practices for 
Refinery Inspections 


Training 


Chairman——T. M. Rushing 
The Texas Co. 


HE Committee on Training in 
Refining has the responsibility of 
assembling and making available to 
the Refining Industry significant in 
formation concerning employe train- 
ing. The Committee discharges its 
responsibility by sponsoring forums 
for the discussion of training subjects, 
publishing the results of surveys and 
studies, and through cooperation with 
allied industry groups 

During the past year, the Commit- 
tee has sponsored a group session for 
the Division of Refining dealing with 
the subject of Supervisory Training, 
a seminar dealing with the general 
theme of Economic Education of Em- 
ployes, and has taken the initial 
steps toward the formation of a Man- 
ufacturers’ Sub-committee which 
hopes to improve the caliber of in- 
structional literature provided by 
manufacturers of equipment. 

At the present time, the Committee 
has three active sub-committees en- 
gaged on projects. 

(1) Sub-committee on Pump Main- 
tenance Guides J. J. Stadtherr 
Pure Oil Company, Chairman. This 
sub-committee proposes to organize a 
Manufacturers’ Sub-committee for the 
purpose of making the literature fur- 
nished by pump manufacturers more 
applicable to the training of main- 
tenance mechanics and operating per 
sonnel, without detracting in any way 
from its value to engineers and other 
technically trained people. This par- 
ticular project has been under consid- 
eration by the Committee on Training 
for more than two years 

(2) Sub-committee on Training Lit- 
erature—Dean 8S. Turner, Standard 
Oil (Ohio), Chairman. The Commit 
tee on Training has long recognized 
that one of the primary needs of the 
industry is an adequate library serv- 
ice in the special field of training 
The Sub-committee on Training Liter- 
ature is expected to make a definite 
recommendation at the 16th mid-year 
meeting in Tulsa, looking toward the 
establishment of such a service 

(3) The Gulf Cost District Sub- 
committee—-C, H. McKennon, Neches 
3utane Products Company, Chairman 
This sub-committee serves as a for- 
um wherein training supervisors lo- 
cated in the Gulf Coast area are able 
to meet period cally for the discus- 
sion of matters of common interest 
The Conmittee also periodically car- 
ries out special projects at the request 
of the parent committee 








FIG. 1—HEAVILY LOADED SEMI-TRAILER UNIT, one of the six identical road 


test vehicles used in 


Road Testing Petroleum Products 


Good reproducibility of results is obtained in convoy 
operations of commercial vehicles at high overloads 


By |. T. ROSENLUND, Automotive Technologist, 
Petroleum Chemicals Div., du Pont Co., Wilmington, Del. 


7 evaluation of the perform- 
ance of new petroleum products 
prior to release for consumer usage 
is a complex problem In testing 
a promising new product, the petro- 
leum industry spends an enormous 
amount of effort devising test meth- 
ods for indicating expected service 
performance The test procedures 
range from laboratory bench tests 
and single-cylinder engine tests to 
full scale engine tests Despite ex 
tensive laboratory testing, recourse 
s still made to service testing a new 
product on the road for a final eval- 
uation of its performance 

Service testing in its true sens¢ 
requires the utilization of an ade- 
quately large fleet of passenger cars 
or trucks, operated under customer 
service conditions. One common prac- 
tice is to divide the fleet into two 
groups, one group operating as the 
control and the other on the single 
variable under investigation. In such 
tests, it is highly improbable that 
any two vehicles are operated exact- 
ly alike over the same terrain, and 
the resulting data must be treated 
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on a statistical basis 
means that a large 
hicles must be 
program 


This, of course 
number of ve- 
included in the test 


Another method of obtaining serv- 
ice performance data is to operate 
a smaller number of vehicles under 
exactly the same conditions, in a 
convoy, over a prescribed route, in 
a carefully controlled manner under 
simulated service conditions. One of 
the major problems with this type of 
testing is the establishment of an 
operating regime which reproduces 
the actual conditions encountered in 
the type of service to be duplicated 
Climatic variations preclude the pos- 
sibility of one road test in a single 
area which will adequately proof test 
a new product under all conditions of 
service. However, the basic proced- 
ures for the various road tests can be 
quite similar 


Several years ago, when the du 
Pont company started a _ research 
program directed towards providing 
improved anti-knock compounds, the 
type of road testing to be employed 
for evaluating experimental products 


was carefully studied. It was decided 
that experimental products which had 
survived the rigors of laboratory en- 
durance testing would be first road 
tested in convoys of trucks and pass- 
enger cars, operated by laboratory 
personnel. It was further decided that 
the next and final stage in the evalu- 
ation program would be actual tests 
in fleets operated by commercial con- 
sumers, where the variety of climat- 
ic conditions could be included as a 
test variable 

The du Pont heavy duty road tests 
in commercial vehicles at high am- 
bient temperatures are carried out at 
El Monte, Calif. These tests simulate 
the severe end of road test evalua- 
tion—-that represented by commercial 
vehicle operation under highly over- 
loaded conditions. It is the purpose 
here to discuss the test work con- 
ducted at El Monte and to describe 
some of the procedures and special 
precautions observed to obtain a reas- 
onable degree of reproducibility 


Road Test Vehicles 
The current procedure was designed 
to test experimental anti-knock fluids 
under the severe conditions typical for 
an overloaded engine engaged in 
inter-city trucking. Commercial ex- 
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FIG. 2—VALVE FACE CONCENTRICITY is checked with FIG. 3-VALVE SEAT CONCENTRICITY is checked with 
this Demay valve gauge this jig 


amples of this type of operation 
are encountered when light trucks 
are used for semi-trailer units as 
automobile transports, moving vans 
grain and hay haulers, and other 
types of industrial hauling. 

The selection of the vehicles was 
made on the basis of a careful study 
of service performance records. It was 
desired to use a popular engine which 
might readily show differences be- 
tween experimental products, on the 
theory that these differences would 
also exist to a greater or lesser de- 
gree in other types of engines, The 
unit finally selected was a_ semi- 
trailer combination powered with a 
235 cu. in. valve-in-head engine 

Fig. 1 shows one of the six identical 
semi-trailer units used in the tests. 
The partitions in the body of the 
trailer were installed to prevent shift- 
ing of the gravel used to load the 
vehicles. This precaution was nec- 
essary to maintain a constant load 
on the tires which are experimental 
tires undergoing service testing for 
the Rubber Chemicals Division of the 
du Pont company 

The gross weight of each vehicle 
is 26,000 pounds, corresponding to a 
60° overload for the tractor rating 
With this loading, full throttle opera- 
tion is required over most of the test 
route. The trucks are operated in 
convoy 16 hours per day, testing two 
experimental anti-knock compounds, 
one in each of three units. Drivers 
and positions of the trucks are ro- 
tated daily to overcome variations 
which might be caused by differences 
in driver techniques, Great care is 
exercised by the drivers in treating 
all trucks exactly alike, even to 
minor details such as braking, accel- 
erating and shifting of gears. It has FUEL FLOW TO CARBURETORS is checked with rotameters under all conditions 
been found that scrupulous attention of operation 
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FIG. 4—TEMPERATURE PATTERNS of 


OVERHEATING 


valve heads in degrees F. (courtesy 


Thompson Products, Inc.) 


details is 
test 


to ich 
tain 

The highway used in the road 
tests is the normal inter-city truck 
route, which winds through the foot- 
hills of the mountains near Los An- 
geles. These hills provide long, steady 
up-grades at full throttle, rolling hills 
with accompanying full and 
throttle positions, and moderate down- 
grade running. There is also consid- 
erable stop and go driving, since the 
route passes through many cities. The 

yurse covers 208 miles per round trip 
and requires one 8-hour shift per 
eircuit 


necessary to ob 


acceptable results 


closed 


The engines are operated at three 
quarters to full throttle for approxi- 
nately 70% of the time, which gives 
in idea of the severity of the test 


The average speed is miles an 


with a maximum of 55. The 
engine 2600 rpm 
Coolant temperature is controlled at 
180 F. and the oil temperature 
reaches equilibrium at approximately 
215° F, A standard 2-104b oil is used 
with 5,000 mile oil drains 


hour 


average speed is 


Preparing Engine for Test 


New engines are used for each test 
and they are completely disassembled 
and measured prior to testing. Cyl- 
inder measurements are made 
with an accurate dial gauge calibrat- 
ed in 0.0001 in. With the exception 
of gears, most parts subject to wear 
are measured to similar accuracies 
Extreme care is observed when re- 
assembling engines to insure con- 
formance to factory specifications 
extra precautions are and 


bore 


observed 
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FIG. 5—EFFECT OF VALVE GUIDE CLEARANCE 
on valve temperature (courtesy Thompson Prod- 


ucts, Inc.) 
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(% ISO-OCTANE 


900 


tolerances narrower than factory re- 
quirements are used in fitting up 
many parts, particularly valves, car- 
buretors, and distributors. 

New valves are used for each test 
and when necessary they are refaced, 
prior to use, to obtain a maximum 
run out of 0.0005 in, Fig. 2 shows 
the device used to check the valve 
faces for concentricity. A jig for 
checking the concentricity of the 
valve guides and seats in the cylin- 
der head, is shown in Fig. 3. This 
device is piloted on the guide and has 
a finger which rides on the valve 
seat to indicate run out. Concentricity 
is carefully controlled to a total run 
out of less than 0.001 in. Guide clear- 
ances are set at the low limit of 
factory specifications to obtain uni- 
form stem cooling 

Another special precaution observed 
in connection with the valves is valv« 
spring tension. Valve spring sets are 
balanced to within 1 pound tension 
for each engine, Tappet clearances 
must be adjusted after the first 1000 
compensate for shrinkage of 
and clearances 
mile intervals 


miles to 
cylinder 
are checked at 
thereafter 

It may seem that extreme 
ures are used in maintaining the 
limensional tolerances of valves, but 
valve behavior is one of the important 
aspects of the test work and it is 
believed necessary to exercise the 
closest yntrol over valve 
fits and The importance 
of some of these dimensions are well 
illustrated by the following data de- 
veloped by Thompson Products, Inc 

Fig. 4 shows two temperature pat- 
terns of a head. The one indi 
cated as normal represents a temper 
pattern which might be gener 
expected in typi 


head gasket 
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possible < 
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FIG. 6—METHOD FOR DETERMINING OCTANE requirements with 
minimum disturbances of combustion chamber deposits 
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will usually operate satisfactorily and 
can resist the action of the hot ex- 
haust gases when this temperature 
pattern exists. If, for some reason, 
a leak occurs through block distortion 
or non-concentricity of the valve and 
seat, a rapid temperature rise occurs 
as indicated on the right. Under these 
conditions, the valve loses its ability 
to withstand the action of the ex- 
haust gases and the valve soon burns 
out. Fig. 5 shows how guide clear- 
ances can also affect the head tem- 
perature and, consequently, the life 
of the valve. This shows the effect 
of guide clearances on valve head 
temperature, stem temperature, and 
mean guide temperature, A change 
of 0.003 in. in guide clearance can 
mean a change in head temperature 
of 100° F. This indicates the import- 
ance of maintaining accurate valve 
guide clearances, particulafly when 
it is realized that 50° change in valve 
head temperature may mean the dif- 
ference between satisfactory perform- 

ance and rapid destruction 
The photograph on the second page 
of this article shows the instrumenta- 
tion used to check the fuel flow char- 
acteristics of the carburetors, It has 
< necessary to check the 
frequently during the 
ourse of the test, since vibration and 
wear frequently upset initial settings 
Rotameters have been found mor 
onvenient than instrumentation 
Vhich requires timing of a given vol- 
fuel. Fuel flow characteris- 


arburetors 


s are checked over the entire speed 


range, not only at idle, as shown in 
this photograph, but also during full 
throttle level road operation 
Method of Determining 
Octane Number Requirements 


One of the important factors stud 
“d in the road tests is the effect 
of combustion chamber deposits on 
xctane number requirements increase 
Considerable work was done on meth- 
xis for determining these changes in 
the engine with mileage. Level road 
accelerations and up-hill full throttk 
techniques were investigated with and 
without the trailer load, The differ- 
ences in results with various tech- 
niques were insignificant and Fig. 6 
illustrates the essentials of the knock 
testing technique finally adopted 
This method, in addition to its sim- 
plicity, prevents the engine from op- 
erating under severe detonating con- 
ditions. This was desired to minimize 
the disturbance of combustion cham- 
ber deposits during knock tests. 

The engine is first adjusted to man- 
ufacturer’s standards and operated 
until equilibrium temperatures are 
obtained. Then, starting with a prim- 
ary reference fuel above the maxi- 
mum requirements of the engine, full 
throttle, level road, accelerations are 
made using reference fuels of pro- 
gressively lower octane (3 O.N. brack- 
ets) number until the fuel is found, 
or interpolated, which gives trace 
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OCTANE REQUIREMENTS 
~ OCTANE 


| 
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FIG. 7—AVERAGE OCTANE requirements for six vehicles at 1000 and 2500 rpm 


knock. This maximum requirement 
usually occurs at 1000 rpm. 

Accelerations are then made with 
lower octane reference fuels at grad- 
ually increasing throttle, maintaining 
trace knock throughout the accelera- 
tion. The speed at which the knock 
dies out at full throttle defines the full 
throttle knock die-out curve and es- 
tablishes the octane requirement otf 
the engine throughout the 
range 

The following describes some ol 
the results obtained in convoy oper 
ated tests, It should be borne in mind 


speed 


that in all tests, six vehicles were 
used, with three of the vehicles on 
one fuel and three on another, Fuels 
were of the commercial type, con 
taining “cat’’-cracked, thermal 
cracked, alkylate, and straight-run 


Octane Requirements 
Using the technique just described 
octane requirements determinations 
are made at regular periods during 
a 35,000 mile test. Fig. 7 shows typ 
ical results obtained on six trucks op 
erated on the same fuel. It will be 
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FIG. 8—CORRELATION between compression pressure loss, weight loss, and 
condition of exhaust valves 
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noted that reproducibility from truck 
to truck is very good, with a spread 
between vehicles of only two to four 
numbers. It is interesting to 
notice the very rapid increase in oc- 
tane requirement during the first 
1000 miles, followed by a very gradu- 
al increase to equilibrium at approx- 
imately 10,000 to 12,000 The 
overall average octane requirements 
increase at 1000 rpm is seven octanes 
At 2500 rpm the spread between ve- 
hicles is about the same and the oc- 
tane requirement increase at this 
speed is on the order of five octane 
numbers in 35,000 miles. These data 
indicate the excellent degree of re- 
producibility which can be obtained by 
convoy operation of road test fleets 
if sufficient attention is paid to de- 
tails 


octane 


miles 


Valve Behavior 

A second 
characteristic 
is valve 


important performance 
observed in these tests 
burning. Everyone who has 
conducted valve burning tests knows 
the difficulty of obtaining reproduc 
ible results from test to test even in 
laboratory engines, As will be shown 
of reproducibility that can 
obtained in very carefully 

ducted road tests is surprisingly 

that the 


service ¢ 


the degree 
be 


considering 
lucted under 
The 
the test is how 
when a valve is burned 
what is a burned 
tests a burned 
when cleaned 


tests 


are 
onditions. 
first that confronts 
to determine 
Furthermore 
valve? In these 

valve is one which 
electrolytically, shows 
guttering or metal removal from the 
valve An example of a burned 
valve is shown by the photographs on 
the bottom of this page. On the left is 
shown a burned valve as removed 
the engine; guttering has oc- 
lon the and the valve head 


problem 


engineer 


seat 


from 


curre seat 


LEFT: A TYPICAL BURNED VALVE as removed from the engine. 


TEST ROUTE selected for use includes 


shows evidence overheating. This 
same valve, after electrolytic cleaning, 
is shown on the right. Here the gut- 
tering of the seat and results of over- 
heating of the head readily be 
seen 


To 


can 


return to the first problem of 


the same valve after electrolytic cleaning 


both mountainous terrain and 


how to determine when a valve is 
burned, experience in these tests and 
in the laboratory has indicated that 
burned valves can detected when 
the compression pressure in any 
cylinder 10% (14 psi 
for these engines) of its normal pres- 


be 
loss 


one exceeds 


At right is 
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stretches of foothills, typical 


sure for an eight-hour period. This is 
demonstrated in Fig. 8 which shows 
the correlation between compression 
pressure loss, weight loss, and condi- 
tion of exhaust valves 


It will be noted that data for all 
valves which were in good operating 
condition, and show no signs of burn- 
ing, are concentrated in the lower 
left hand portion of the figure, These 
valves show low weight losses and 
compression pressure losses of less 
than 10 psi, On the other hand, when 
the sustained compression pressure 
losses reach 14 psi or over, the valves 
were found to be guttered and the 
weight losses were correspondingly 
higher 


of a normal inter-city trucking route 


one another, although there are oc- 
casional stray results with large vari- 
ations 


In general, it is indicated that dif- 
ferences in group averages must be 
at least, greater than 5000 miles, and 
preferably more, before any signifi- 
cance can be attached to the results 
Fortunately, this is a satisfactory 
degree of reproducibility because any 
method used to correct valve burn- 
ing must produce considerably better 
than 5000 miles improvement to be 
significant in terms of service op- 
eration 


Cylinder Bore Wear 


Fig, 9 shows the average cylinder 
wear at various locations of the bore 
for six engines operated in convoy 
for 35,000 miles. Three of the vehicles 
were operated on one fuel and three 
on another, as shown in the figure the 
data of the individual engines over- 
lap and is it not possible to distin- 
guish differences between the two 
fuels, It will be noted that the spread 
between vehicles on the same fuel 
is only on the order of 0.001 in. or 
less. This degree of reproducibility is 
satisfactory for the investigation of 
factor affecting cylinder bore wear 
However, differences in wear will 
probably have to be _ consistently 
greater than 0.002 in. before results 
can be considered significant. 


It may be of interest to comment 
that in all 36 cylinders of these en- 
gines, the wear was very uniform 
around the circumference of the 
bores. At the top of top ring travel, 
which is the point of maximum metal 
loss, the wear measurements parallel 
to the wrist pin were within 0.0003 in 
of the wear at right angles to the pin 


Piston Ring Wear 


Fig. 10 shows the piston ring wear 
corresponding to the bore wear just 
discussed. In order to obtain maxi- 
mum accuracy, Wear Was measured in 
terms of weight loss determined with 
a sensitive laboratory balance, The 
data have been segregated to show 
the piston ring weight loss as an av- 
erage for each engine, for the top, 
middle, the bottom ring; in the three 
sets of charts the group on the left 
represent results with one fuel and 
those on the right represent the re- 
sults with another fuel. 


As with the bore wear, there is no 
significant difference in piston ring 
wear between the two fuels and the 
data show a very close degree of re- 
producibility. In the case of the top 
two compression rings, the maximum 
deviation from the group overage was 
seventeen per cent. The oil rings 
show a maximum deviation between 
engines of 25% 








It is believed that these data indi- 
cate that a satisfactory criterion of 
a burned valve is a sustained com- I T 
pression pressure loss of 10° or more the 
over an eight-hour period. 


Meet the Author 


Rosenlund, as automotive technologist in 
petroleum chemicals division of the du Pont 
Co. at Wilmington, Del., is concerned with tractor 

In conducting valve burning tests it bus, truck, and automotive operational problems 
has been found expedient to operate He received his B.S. in engineering from the Uni- 
the vehicles until two valves have versity of Michigan in 1937. His work with fuels 
been burned in each engine. When and lubricants started at the Beacon, N Y., re- 
the first valve is burned it is replaced search laboratory of The Texas Co. in 1938. He was 
and the operation is continued until later with the Allison Division, General Motors Corp 
the second valve failure occurs. The and with Packard Motor Co., where among other 
second valve failure serves as a check duties he was project engineer on jet engine com- 
that group averages can be used with bustion chamber design. He has been with du Pont 
more confidence in making compari- since 1947, and was manager of the company’s West 
sons. These first two valve failures us- Coast Road Test Laboratory in El Monte, Calif 
ually occur at mileages quite close to 
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FIG. 9—CYLINDER BORE WEAR in individual engines 11—AVERAGE CONSUMPTION of fuel and oil 
operated in simultaneous convoy tests for 35,000 miles one typical convoy test with six trucks 


These deviations are sufficiently low the test. The maximum variation be- Summary 
indicate that this test technique tween vehicles was 0.5 miles per gal- 

an be used satisfactorily for investi- lon or approximately 6%. It should 
gating piston ring wear, as well as be mentioned that oil consumption 
vlinder bore wear and fuel-air ratio must be controlled 
in tests designed to yield information 
on octane requirement increase and 
Vig. 11 shows the average fuel and valve burning. These tests show a 
msumption for all vehicles dur- satisfactory degree of control of fuel 

yr one ty ical test. The shaded areas and oil consumption and it is be- 
I sent the spread between lieved that the uniformity from ve- 


No effort has been made to discuss 
the effects of antiknock agents, com- 
mercial or experimental, on the per- 
formance of vehicles, An attempt has 
been made to show the value of fleet 
work of this type as a reproducible 
method for investigating differences 
resulting from fuel variables. It is 
believed that experimental compounds 


Fuel and Oil Consumption 


} 


vil nsumption gradu hicle to vehicle is in no small measure si ras . “i ae a 
ally increased in 35,000 miles fron due to careful assembly of engines, erated tests can be released for fur 
1.5 quarts per 1000 miles to 2.8-quarts with meticulous attention to fits and her proof testing in commercial op- 
er 1000 miles. The maximum diffe clearances and frequent checking of with considerable assurance 
ence between vehicles was one quart irburetors . tisfactory performance. Th« 
er 1000 miles Be 


which show promise in convoy op- 


cause of the use of 2-104b oil ests ‘ hov iat uniformly good 


gasoline consumptior all engines used in the road test work -riorman ‘ > obtained by pay- 
} miles per gallon ¢ from the standp 


at the completion of t vere relativ 


The average 
rom 8&8 sludge depos- ing tten nt maintenance 


TOP COMP. NO.2 COMP. 
RINGS RINGS 


f 


MAXIMUM DEVIATION FROM GROUP AVERAGE 
117% a 25% 
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FIG. 10—PISTON RING WEAR in individual engines operated in the convoy tests 


PETROLEUM PROCESSING, May, 1951 





fluid 
catalytic 
cracking 


Possessing all the process and operating advantages of the 
basic ‘‘fluid’’ cracking principle and representing the lowest 
cost fivid unit per barrel output of high octane product with 
no sacrifice in engineering standards of safety and with 
improved operability and maintenance,—this truly new — 
Standard Oil Development design, Model IV, is now avail- 
able in any capacity to refiners, — anywhere in the world. 


For further information, address your inquiries to: 


FOSTER WHEELER CORPORATION ’ c 


165 BROAQWAY., NEW YORK 6, NEW YORK ‘ 


designers and builders of 





fluid catalytic cracking units 


now under construction 


by FW 


built by FW 
in 1944 





more process 
than plants 
designed and 
constructed by 
Faster Wheeler for the 


chemical and 
petroleum industries 
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FOSTER WHEELER CORPORATION 


165 BROADWAY, NEW YORK 6, NEW YORK 
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Better Method for Maintenance of Wax 
Filter Drums Saves 500 Man-Hours 





1S see eeesesesesses 


SCREEN SOLDERED 
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A—OLD METHOD 
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B—NEW METHOD 
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FIG. 1—NEW and OLD methods for fastening screen panels to filter drums 
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FIG. 2—Detail of method for forming 
the solder band 


total of 500 man-hours is saved, 

and a hazardous job of moving a 
heavy filter drum has been elimin- 
ated by means of an improved meth- 
od for replacing the brass back-up 
screen panels on rotary wax filters 
at the Olean, N. Y., refinery of Soco- 
ny-Vacuum Oil Co., Inc. 

The drum (in a Wright-Goslin type 
filter) is 16 ft., 2 in. long by 10 ft., 
1 in. diameter and weighs an estim- 
ated 19 tons. It is installed on the 
second floor of the filter building, 
about 18 ft. above ground level. 

In the former maintenance prac- 
tice, it was removed from its tank 
and lowered to the ground into an 
especially constructed cradle, Be- 
cause of the hazardous location, the 
drum then had to be moved out of 
the area to the shops. There the 
existing back-up screen panels had 
te be replaced, a total of 56 panels 
measuring 1134 x 93% in. New panels 
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were then installed by soldering new 
brass screen cloth (mesh, 7 x 7 x 
0.041 in. diameter) to the longitudinal 
partitions and the end and center sup- 
ports of the drum, as shown in de- 
tail A in Fig. 1. Then the drum was 
taken back and raised into position 
in the filter. 


The new procedure provides for 
making up a set of 56 screen panels 
to the proper dimensions, each with 
a 7/16-in. wide band of solder around 
all four edges. The drum is left in 
place in its tank. The old panels 


Practical Tips 
and Ideas for 
Improving Operations 


are removed, the drum being rotated 
slowly to permit the complete opera- 
tion. The new screens are then laid 
in place and fastened as illustrated in 
detail B, Fig. 1. Holes are drilled, 
with a No. 45 bit on 3-in, centers 
through the solder band and into the 
brass partitions and supports on the 
drum. Brass escutcheon pins, 3-in 
x No. 14, are then driven in to hold 
the panel in place 

Solder-edge bands are made on the 
panels in the shop ahead of time us- 
ing a simple, two-piece jig, see de- 
tail in Fig. 2. A bottom mold con- 
sists of a piece of %-in. plate, 98 x 
14 in., with a raised edge 2 in. wide 
and % in. high. This provides a space 
measuring 94 x 12 in. to receive the 
screen panel. 

The upper “mold” is a frame 93% 
in. X 11% in. overall, made of 2% x 
214 x \% in. angle iron, with the legs 
of the angle facing outwardly and 
upwardly. This frame is clamped 
down over the wire screen, thus al- 
lowing a 7/16-in. wide space around 
the edges of the frame for soldering 
the 7/16-in, band to the screen. 

Safety is assured with the new 
method since (1) no soldering is done 
in the filter building, (2) all fasten- 
ing involves pneumatic tools and 
brass hammers, and (3) no dangerous 
rigging and moving of heavy equip- 
ment is necessary. The large sav- 
ing in man-hours can be attributed 
chiefly to leaving the drum in place 
for the job. 

This method was the result of a 
suggestion by Albert A. Hoffman 
Olean employe 


Low Pressure Switch Is Made from 


Pneumatic Receiver 


N regular instrument parts stock 

there are often a number of parts 
that can be very easily adapted to 
services for which they never were 
intended. One of the more versatile 
is the receiver bellows assembly such 
as is used in Taylor or Brown pneu- 
matic receivers. 

For example, an instrumentman 
may need a low pressure switch for 
some application such as lock-out or 
signalling, and he doesn’t have the 
proper switch on hand. By simply 
mounting a Taylor or Brown reveiv- 
ing bellows assembly on a home-made 
base plate and arranging one or more 
microswitches to be tripped by the 


Bellows Assembly 


bellows arm, he will have a very de 
pendable pressure switch that can be 
set to very narrow limits. 

The entire assembly can be mounted 
in an explosion-proof housing and used 
in a hazardous area. The homemade 
assemblies have been found more de- 
pendable and trouble-free than many 
purchased assemblies. By proper se- 
lection of microswitches and adjust- 
ment with relation to the bellows ac- 
tuating arm, these switches can be 
hooked up to the air output from 
standard pneumatic transmitters, lev- 
el controllers, and the like. They can 
actuate lights and/or sound signals, 
to show high and low level, high and 
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low flow rates, high and low pres 
sures, et« or actually operate lock- 
outs and cut-ins or other safety de 

vices to maintain safe operation or 
bring an operation back to normal 


This item is based upon informa 
tion in the paper “Gadgeteering” by 
J. M. Jones, Jr The Texas Co., Port 
Arthur Works, presented at the 1949 
symposium on Instrumentation § for 
the Process Industries at Texas A&M 
College. A major portion of the pa- 
per appeared in PETROLEUM PROCESS- 
ING, March, 1951, pages 275-27 


Insulation Helps to Prevent 
Corrosion in Boiler Devices 


CC of equipment due to 
4 condensation of moisture from 
hot gases can be avoided by insulat- 
ing the heated equipment, according 
to a recent news release by the Mag 
nesia Insulation Manufacturers As- 
sociation. A typical use of insulation 
for this purpose was an installation 
it a steam plant of a Baltimore pub- 
ic utility, but the method could be 
mployed in any steam plant 


To prevent air pollution by smoke 
from the boilers, huge dust collectors 
lean the smoke before it goes out 
through the stacks. The temperature 
of the metal dust collector shells must 
be kept between 280 and 300” F 
since condensation and the resulting 
orrosion would increase maintenance 
requirements and reduce the life of 
the collectors 

This temperature control was 
achieved by insulating the collectors 
with a layer of 1',-in. thick 85* 
nagnesia blocks. The insulation was 
applied over 6 x 6-in. wire mesh 
welded to the exposed angle stiffen 
ers of the collector shells. A layer of 
1's-in. hexagonal wire mesh was then 
applied, and covered with a ',-i 
thick layer f asbestos cement 
cause the installatic is out of doors 
the insulation was given a weather 
resistant finish layer of 1-in 

stretched ¢ 
ver which 
Was trowe 
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Portable, Floor-less, Metal Shanties 
Shield Maintenance Men from Weather 


|* order to provide weath are available for furnishing light and 
er 


protection for workmen in the 
refinery maintenance for Sinclair 
Refining Co. at 


plant has constructs 


The shelters are easily transported 
from place to place in the refinery 
property by means of a Hyster’ 
truck or simila equipment. They 

The shelter 1own in the 7} ) have a flat t with a hole for 
graphs, is 8 x 51, ft. hig P hook, welded to the oof at the 
the eaves. It has q = ter so the buildir s in balance 
ron frame, is « ‘ é ‘ being moves 


can be moved quickly) 


aluminum sheeting 


Because ref er maintenanc: 
Asbestos curtains 


forces are ! i to work night or 


day in all k ; of weather, this 
of the shelter and are used ) shelter 


hanging over a round bar 


has found many applications 
the 4 x 6 ft nings. A | ent It has been particularly useful for 


rhead light utl 1 st m « welders 
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Wilson-Snyder Horizontal Duplex Double- 
acting, Plunger Pump used for charging 
the main reactor at the Johnson Oil Re- 
fining Company, Cleveland, Oklahoma. 


In just ONE YEAR the PLATFORMING 
Process, discovered and developed by Universal Oil 
Products Company, has proved its merits, and THIR- 
TEEN REFINERS desirous of improving the octane 
characteristics of straight run and natural gasolines, 
and producing light aromatic hydro-carbons, have 
contracted for platforming installations. 

A Wilson-Snyder horizontal duplex outside end- 
packed double-acting plunger-type pump was selected 
for charging the main reactor in the initial commer- 
cial installation of this process at Old Dutch Refining 
Company, Muskegon, Michigan. 

And because of its dependable performance, seven 
of these thirteen refiners, to date, have specified the 
proper Wilson-Snyder Pumps for their respective 





' __ .. 6. 
ss 


. 7 - 


platforming installations. 


We're proud of the fact that Wilson-Snyder Pumps 
are being selected for so many of these installations 

. and invite your Refinery-Pump inquiries. Your 
local *‘Oilwell”’ Representative will expedite the prep- 
aration of detailed recommendations to meet your 
requirements. 


OIlL WELL SUPPLY COMPANY 
Branches Serving All Oil Fields 
Executive Office — DALLAS, TEXAS 
Export Division Office — 
30 ROCKEFELLER PLAZA 
NEW YORK 20, N. Y. 


Division Offices — CASPER, WYOMING 
COLUMBUS, OHIO . . . DALLAS, TEXAS 
HOUSTON, TEXAS...TULSA, OKLAHOMA 

LOS ANGELES, CALIFORNIA 
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PROTECTS... WAYS 
against... 


Ga. ae ete iF? 
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RUST 





j xd 
| Bag all four destructive forces of rust . . . corrosion . . . abrasion and 
————— weather. It takes a combination of pigments, too, to produce a 
KROMIK. primer that is easy to apply by brush or spray, and that will store 
: indefinitely without becoming unusable, as well. 
the primer that PENETRATES to PROTECT That's why Sherwin-Williams KROMIK—the 4-PIGMENT primer 


® PENETRATES into joints and rivet —has proved itself for many years the ideal metal primer for heaviest- 
holes. 


It takes a multiple-pigment primer to protect metal surfaces against 





duty use in general industry, structural steel work and railway and 
® PREVENTS rust and corrosion. marine service, as well as for protection of petroleum equipment. 
© PROTECTS against abrasion, with KROMIK combines the best protective properties of red lead 
' 
tough, elastic film. pigment with those of three other pigments—zinc chromate, zinc 
oxide a iron oxide. Ge > facts today—ask your Sherwin- 
® WITHSTANDS sun and weather, ae ane Gan eniis. Cat Rie fay cay your § 
even without topcoat. Williams representative about KROMIK and other S-W finishes for 
petroleum equipment, or write The Sherwin-Williams Co., 101 
Prospect Avenue, Cleveland 1, Ohio. 


SHERWIN-WILLIAMS 
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Motor-Driven Unit Improves 
Asphalt Pliability Test Runs 





























MODIFIED ASPHALT TEST APPARATUS based on the Reeve and Yeager pliability 
determination method 


ODIFICATIONS in a standard 

test apparatus for determining 
pliability of asphaltic materials—roof- 
ing cloth, paper, and the like—have 
permitted running the test at a pre- 
cisely constant speed and changing 
the time cycle if desired. As worked 
out in the laboratory at the Linden, 
N. J., refinery of Cities Service Oil 
Co., the alterations consisted of re- 
placing the manually-operated handle 
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of a Reeve and Yeager tester with a 
suitable electric motor and reducing 
gears, as illustrated in the accom- 
panying sketch and accompanying 
photographs. 

The essential parts of the apparatus 
are: the clamp A, holding the strip of 
roofing B, and the large gear wheel 
D carrying a pin C, one inch distant 
from its center and projecting per- 
pendicularly from its surface. Clamp 


A is designed to hold the lower two 
inches of a roofing specimen, four 
inches long and one inch wide. This 
clamp is located directly in front of 
gear wheel D so that the back of the 
clamp, the top of which is rounded 
to a -in. radius, serves as a man- 
drel E, located on the central line of 
the bearing on which gear wheel D 
revolves. In that way, pin C and the 
mandrel FE are parallel. 

When a strip of roofing is held in 
the clamp, rotation of gear wheel D 
brings pin C into contact with that 
part of the strip projecting above the 
clamp. By continuing the rotation, 
the pin causes the strip B to bend 
around the mandrel E. The limit of 
the rotation is reached when the strip 
has been bent double over the man- 
drel, practically equivalent to 180° of 
bend 

The angle through which the strip 
is bent is measured by means of a 
protractor F, graduated in degrees 
and fixed to wheel D in the proper 
position. In starting a test, the pin is 
brought into contact with the strip 
of roofing when it is in a vertical po- 
sition, and the pointer G is adjusted 
to indicate zero. This provides for 
roofing specimens of different thick- 
nesses requiring slightly different ini- 
tial positions of the gear wheel D. 

As will be seen in the side view, 
the upper surface of the strip at the 
point where the bending takes place 
is at all times clearly visible, so that 
the development of a break in the 
coating is readily discerned. When 
this occurs, the motion of the machine 
is stopped, and the angle of bending 
is read by the indicator and protrac- 
tor. This value is recorded as a meas- 
ure of the pliability of the roofing 
Rate of turning is usually controlled 
to a speed of 180° in 30 seconds 

To secure reproducible results, test 
temperature is maintained by the 
water bath. The test apparatus as- 
sembly is carried on an adjustable 
vertical support for lowering into the 
bath 





Cash for Your Ideas! 

Cash in on your own ideas or 
schemes for laboratory short-cuts, 
gadgets, special apparatus, or un- 
usual techniques! PETROLEUM 
PROCESSING will pay at regular 
space rates—or higher if your 
idea is a good one—for all ac- 
cepted and published items. Don’t 
worry about your description; 
the editors will put your ideas in 
final form. Please include draw- 
ings, photographs, charts, and all 
necessary illustrations with your 
written material. 

Send your contributions to: 
Laboratory Practices Editor 
PETROLEUM PROCESSING 
Platt’s Petroleum Publications 
1213 West Third St. 
Cleveland 13, Ohio 
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OSE “Orthotewm™ 30x 


OID Phony! vipho 


Reprihyiomine 


YOUR CHOICE OF TWO DU PONT ADDITIVES 


FOR LOW-COST GREASE STABILIZATION 


The demand for greater stability in 
greases is constantly increasing. This 
is due to the higher operating speeds 
and modern equip- 
ment. To help you meet these condi- 
tions, and to increase the stability of 
your greases economically, Du Pont 
offers “Ortholeum”™ 300 and Phenyl- 
alpha-naphthylamine. 


DU PONT “ORTHOLEUM” 300 supplies 
both antioxidant and metal deactivat 
ing properties. The result of this com- 


temperatures of 


bination is outstanding where metal 
catalysis is a factor. On the other hand, 
Ortholeum” 4300 also shows marked 


superiority over Phenyl-alpha-naph- 


thylamine in many non-catalyzed sys- 
tems, as indicated in the Norma Hoff- 


man comparison, 


“Ortholeum” 300 
provides high resistance to color de- 
terioration, even under long exposure 
to light. It can either be added directly, 
or in an oil concentrate just prior to 
the final cooling period. For normal 
requirements, the treating cost of 
grease is under 12¢ per pound. 


DU PONT PHENYL-ALPHA-NAPHTHYLAMINE 
gives excellent results in most non- 
catalyzed systems when the superior 
color stability of “Ortholeum” 300 is 
not essential. In equal concentrations, 
its lower price per pound means lower 
treating Costs, too. 


In many greases 


widely in their 
composition, their response to differ- 
ent stabilizers and the 
degree of stabilization required for 


Since greases vary 


varies also, 


different applications varies as well. 
Under the circumstances it will pay 
you to evaluate each of these two Du 
Pont additives in all of your greases 
—on the basis of quality as well as 
economy. 


SAMPLES of “Ortholeum” 300 and Phe- 
nyl-alpha-naphthylamine are yours for 
the asking. Simply contact your Petro- 
leum Chemicals Representative, or ad- 
dress your request to the Du Pont 
District Office nearest you. 


Better Things for Better Living 
. through Chemistry 


Petroleum Chemicals 


E. 1. DUPONT DE NEMOURS & COMPANY (INC.) 


eum hemicals 


To obtain 


more 


igton 98, De 


data on advertised products s¢ 


ywore 


page 548) 
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New Developments 


PROCESSING PATENTS in Processes 


and Products 


By PETER J. GAYLOR 
Editor, ‘‘The Technical Survey" 


Solvent Fractionation 
Of Wax Mixtures 


METHOD for deoiling hydroca: 
bon waxes, particularly those 
ontaining not over 70% oil, is de- 
scribed in U. S. Patent 541,338 is- 
ied to Atlantic Refining Co. It in- 
volves separating a material such as 
slack wax into fractions of different 
melting points by use of an extraction 
solvent followed by partially-immis- 
cible additives at temperatures such 
that two phases are formed, one con- 
taining the higher melting wax, and 
the other containing the lower melt 
ing wax, together with the major 
proportion of solvent and additive ONTAINING LEQ—al EXTRACTION 
Success of the process depends on MIXTURE vowen 
the control of temperature in the ex- 
traction zone and upon regulation of 
proportions of solvent and additive 


A flow sheet of the process is il- 
lustrated in Fig. 1. The waxy feed 
such as slack wax, is continuously 
introduced in liquid condition at the 
rate of 100 volumes per hour through 
pipe 2 into extraction tower 1. An 
extraction solvent, such as nitroben- 
zene containing 2°, ethylene glycol 
mono-methyl ether is continuously in- 
troduced from tank 3 into the top 
of tower 1 where it flows counter- 
current to the wax stream at the 
rate of 200 volumes per how 


NITROBENZENE 


FIG. 1—Flow chart for solvent fractionation of wax mixtures, as developed by 
The first additive, which is prefer Atlantic Refining Co. (U. S. Patent 2,541,338) 

ably ethylene glycol monomethy!] 
ether s introduced from tank 6 

through line 7 into tank ate The wax stock, being subjected to s fractionated, first in tower 16 to 

of 20 volumes per hour - cond the action of the solvent and addi- recover nitrobenzene as bottoms (line 

which is acetone containing tives, is caused to separate by solvent 26), then in tower 29 from which the 

is continuously introduced tion into a fraction containing a ether is removed through bottoms 

n 9 into pit » rate of high melting wax which passes up- line 37, while the acetone water mix- 

90 volumes per hot j mperature wardly through the tower, and a frac ture is taken off overhead through 

gradient is maintained in the tower tion containing a low melting ws line 34. Solvent recovered from the 

by means of coi 11 thr 

ating r lin medium 18S cir 


the top porti of the tower off through line 13 is subjected to Typical results obtained in thi 


, j j \ f o ] » § me rw » OF S oO 
ugh which whit h is drawn o thr line low me Iting wax (line 25) is run int 
, The high melting wax mixture drawn tower 16, also 


than that of the botton vacuum evaporation in still 14, fron manner from a slack wax feed stoch 


contents of the tower are which the high melting wax : are shown in Table 1 


liquid phase \ as bottoms, while the 


Stabilizing Gasolines 





TABLE 1—Typical Results for Solvent Fractionation of Wax Mixtures (U. S N the case of catalytically cracked 

Patent 2,541,338) gasoline, there generally is only 

aeeaiah Raffinate eenniiie a small amount of aliphatic mercap 

Wax Wax Wax tans present, but a relatively large 

1ee 19.7 amount of aromatic 

One patent (U. §S. 2,525 

to Standard Oil Development 

‘o. reports the discovery that, when 

oxygen is present, oxidation of olefins 

ind diolefins in the gasoline is cata 

lyzed by the presence of these aro- 

matic mercaptans. The olefins and 
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better measurement and control of 
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350 F to 


Throughout the vast field of industrial temperature instrumentation, Foxboro 
will be found in the greatest number of installations where complete 
reliability and most economical fulfillment of optimum accuracy are 
Vital. If your process requires temperature measurement or control in 
@ny range between —350°F. and +-2800°F., the high engineering 
Standards and complete diversity of Foxboro Instruments . . . backed 

i by Foxboro’s unequaled application experience ... offer you the way 

to Obtain it most effectively. 


DICATORS * RECORDERS * CONTROLLERS 
c electric, electronic and pressure-filled thermal systems 








RANSMISSION SYSTEMS * CONTROLLED VALVES 


BORC 


% 
a. 4 
a Reg. U. S. Pat. Off. 
fer 40 years, specialists in the measurement and control 
t pressure, flow, liquid level, humidity . . . 


i) COMPANY + FOXBORO, MASSACHUSETTS, U.S.A. 
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Processing Patents 





diolefins oxidize to peroxides which, 
in turn, destroy the aromatic mer- 
captans and produce excessive gum, 

The patent advocates removal of 
the aromatic mercaptans with caustic 
of 5 to 40° Be gravity in amount of 
5% to 20% by volume of the gaso- 
line, precaution being taken to ex- 
clude all air or oxygen during the 
removal operation. 


Extraction of Olefins 
With Silver Salts 


O= patent issued to Shell De- 
velopment Corp. (U. S. 2,523,- 
681) describes a method for separat- 
ing unsaturated hydrocarbons from 
hydrocarbon mixtures by extraction 
with a solution of silver nitrate in 
water and phenol wherein the silver 
nitrate and phenol are in the weight 
ratio of about 1:2 and containing 
about 10-22% by weight of water. 

Extraction of catalytically cracked 
gasoline containing 42 volume % of 5- 
carbon olefins at 60° F. and atmos- 
pheric pressure, using extractive sol- 
vent volume ratios of 0.15-0.40, re- 
sulted in absorption of 11.4% olefins 
with about 95% purity. 


Two-Stage Reforming Process 
Produces Pure Toluene 


UBSTANTIALLY pure nitration 

grade toluene is claimed to be 
produced readily and economically 
from straight chain or aliphatic hy- 
drocarbons occurring in petroleum 
fractions. A patent issued to M. W. 
Kellogg Co. (U. S. 2,545,153) dis- 
closes production of toluene in con- 
junction with the production of high 
antiknock motor fuel. 

In this process, naphtha is con- 
tacted at elevated temperature with 
a dehydrogenating-cyclyzing catalyst 
in presence of added hydrogen, The 
highly aromatic product obtained is 
separated into an intermediate frac- 
tion rich in toluene, and higher and 
lower boiling fractions which may be 
blended to produce a high antiknock 
motor fuel. Then, the toluene frac- 
tion is contacted in a second stage 
with a dehydrogenating-cyclyzing cat- 
alyst under more drastic conditions 
than in the first stage, to convert 
nonaromatic components of the frac- 
tion to aromatics. Pure toluene is sep- 
arated from these aromatics by frac- 
tional distillation or by other methods. 

A diagrammatic flowsheet of the 
process is depicted in Fig. 2. Virgin 
naphtha in the C,.,, range is fed in 
through line 1 after which it is mixed 
with recycie hydrogen from line 6, 
heated in coil 3 and passed through 
catalyst tower 7 containing molyb- 
denum oxide supported on activated 
alumina. Conversion products are 
withdrawn through line 8, cooled in 
condenser 9, and passed into high 
pressure separator 10, which sepa- 
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FIG. 2—Toluene production involving retreating at more severe conditions. 
(M. W. Kellogg Co., U. S. Patent 2,545,153) 


rates the gaseous and liquid com- 
ponents. 

The liquid product from line 12 
is passed to fractionator 16, where 
as large a proportion of toluene as 
may be satisfactorily separated is 
withdrawn as a side stream through 
pipe 17 and passed to a side stream 
stripper 18, Steam is supplied through 
line 19 to further increase the con- 
centration of toluene by removing 
light components, which are with- 
drawn through line 20 and returned 
to the fractionator. Thus, a fraction 
relatively rich in toluene (50-75% or 
more) is withdrawn through line 21 
and pumped into coil 23 with recycle 
hydrogen from line 27’ and then 
passed through catalyst tower 26, 
after which gas is separated in sep- 
arator 30 and the liquid is fraction- 
ated in rectifier 35, the pure toluene 
being removed as a cut through line 
36 


When a 44 octane number naphtha 
of 240° F. initial and 418° F. end 
points (51.4° API) is treated in this 
manner, the conditions in catalyst 
tower 7 are as follows: 


Inlet reactor temperature 

Outlet reactor temperature 

Pressure 

Feed rate, vols. Naphtha/hr./vol 
catalyst 

Hydrogen gas recycle ef/bbli 
Naphtha 2600 

Length of on-stream period . 6 hrs 


1015° F. 


925° F 


From this operation, a highly aro- 
matic gasoline of 80 CFRM octane 
number was obtained, toluene content 
being 7.5% by volume, The operating 
conditions for reactor 26, when treat- 
ing a fraction containing 75% toluene 
and 25% other hydrocarbons in the 
200°-240° F. boiling range, would be 
as follows: 

Average reactor temperature 1000° F 

Pressure 300 pai 

Feed rate 0.25 

Hydrogen gas recycle 2600 


Length o m-stream period 6 hrs 





Patents Issued in March 


The following classified listing 
gives the patent number, pat- 
entee or assignee, and a brief de- 
scription of all patents believed 
to be of direct interest to the pe- 
troleum processing industries, as 
contained in the Official Gazettes 
of the U. 8. Patent Office for 
March 6, 13, 20 and 27, Vol. 644, 
Nos. 1-4. 


Chemicals 


U.S. 2,543,820 (Standard Oil Development Co.) 
Secondary alcohols from olefins 
U.S. 2,543,842 (Phillips Petroleum Co.)—Poly 
sulfone resin 
U.S. 2,543,844-5 & 67 (Phillips Petroleum Co.) 
Plasticizing synthetic rubber with mercap 
tan reaction product 
U.S. 2,543,859 (Standard Oi] Development Co.) 
Analyzing by mass spectrometry 
U.S. 2,544,271 (Shell Development Co.)—Oxy 
genated products from petroleum 
ys 2,544,294 (Socony-Vacuum Oi] Co.)—3 
Thieny! sulfides 


{ 


1.8. 2,544,392 (Shell Development Co.)—Base 

catalyzed vapor-phase production of ethers 

from alcohc and olefins 

1.8. 2,544,552 (Phillips Petroleum Co.)—Dry 
treating of acid-soluble oils with 


2,544,555 (Phillips Petroleum Co.)—Re 
acting diolefin polymers with hydrogen and 
carbon monoxide 
J.8. 2,544,562 (Stanolind Oil & Gas Co.) 
Recovering aldehydes and ketones 
J.S. 2,544,564 (Phillips Petroleum Co.)—Pre- 
venting foaming of ethanolamines with 
steary! aleohol in isopropanol 

J.8. 2,544,818 (Phillips Petroleum Co.)—Alky 
lating phenols 
8. 2,544,823 (Universal Oil Products Co.) 
N-(hydroxy aryl) pyrrolines and pyrrolidines 
1.8. 2,545,144 (Standard Oil Development Co.) 
High molecular weight polymer production 
S. 2,545,153 (M. W. Kellogg Co.)—-Aromat- 
ics (toluene) from petroleum distillates 
1.8. 2,545,161 (Standard Oj] Development Co.) 
Ethyl alcohol 
U.S. 2,545,182-3 (Shell Development Co.) 
Polyallyl type alcohols from formates 
U 2,545,184 (Shell Development Co.) 
esters and polymers 
3.8. 2,545,516 (Standard Oil Development Co.) 
Diolefin—nitrile copolymer plasticized with 
hydrocarbon polymer 
1.8. 2.545.522 (Standard Oil Development Co.) 
Olefin—dihydronaphthalene copolymers 
S. 2,545,689 (Shell Development Co.)—Poly- 
mers from allylic alcoho] monoethers of tri- 
hydric alcohols 


Dially! 


525 





SAFETY STEM LUBRICATOR 


The Stem Lubricator of stainless steel bar 

stock has an isolating valve for maintaining 

safe conditions at all times. 
The isolating valve is 
pinned into place to 
prevent accidental re 
moval. Its cone-shaped 
plug assures tight shut- 
off during renewal of 
lubricant supply 





Sic Compare the Safety Stem 


Lubricator of this valve with 
that of any other wide band pro- 
portional type. Look at it closely 

. study it feature by feature. 


Then check the other features of 
the valve . . . the Specially De- 
signed Diaphragm, the Duplex 
Stem Guide, the One-Piece 
Bonnet, the Packless Bellows 
Seal, the wide variety of discs, 
the easy reversibility in the field. 





Your comparison will prove that 
the Honeywell Series 700 has all 
of the features you look for in a 
fine valve. 
It’s available in a wide range of 
styles and sizes. For detailed in- Wide Variety 
formation, write for a copy of : " f Di 
Bulletin 700-2, or call in your “ r ee 
local Honeywell engineer . . . he ~ 
is as near as your phone. 
MINNEAPOLIS-HONEYWELL Reversibility 
REGULATOR Co., Industrial Divi- , : 
sion, 1910 Windrim Ave., Phila- io thee Fats 
delphia 44, Pa. Offices in more 
than 80 principal cities of the 
United States, Canada and moeNWN NEA PP Oo ee 
throughout the world. Hi qa ti @ 4 WW e | 1 

New Bulletin 750, e 

“Control Valve Sizing Data,” 
pepeteapeterne- VALVE PRODUCTS 


To obtain more data on advertised products see page 548) PETROLEUM PROCESSING, May, 1951 
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vinyl resir : a 
S. 2,545,9 (Standard Oi] Development ¢ 
Flame stant rubber compositions cor 
ning ct wax and carbonate * 
> 546.018 (Shell Development C« Glu 
sraldehydes from dihydro-pyrans ; 
Ss 2,546,019 (She Development ¢ 
Pentanediols % 
S 2.546.020 (Standard Oil Developme 
Multic monoolefin resir 


s Petroleum Cc 


olymerizatior 
(Universa 
oumarans 


«She Deve 


fied pher 





Refining 


oes | EXPANSION JOINTS 


@ The importance of D-F S-E to you may be measured in dollars. Main- 
of tenance costs are reduced to a minimum. 
ocarbor long life. 


Deashing petr 


Initial cost is amortized over a 
Case histories show BADGER D-F S-E EXPANSION JOINTS 
installed in the early thirties are still on the job. 


Calif.) Ad 
Standard Oi] Development Cx D-F S-E could mean definite financial savings effected—actually D-F 
po Dic dear veneggye Rye RN S-E does mean *Directed-Flexing Self-Equalizing. Directed-Flexing, an 

exclusive construction feature in Badger Joints, is a combination of an all- 
curve corrugated member and correspondingly shaped Self-Equalizing 
rings which not only limits the movement of each corrugation but also 
(She Tense Co.) Sunes progressively controls each increment of move- 
 «Socony-Vacuun “ i ment over the area of each corrugation. This 
wal maphaltic lebrikants: Hm = construction eliminates localized stresses which 
|} cause metal fatigue and break-downs. 
Catalysts : q 


s 4 st 


Send today for new 24-page catalog 





Hydrocarbon Synthesis i All-curve flexing 
543.701 (The Texas Co.)—Engine get ' guarantees longer life 


\ ZOOS wr ”y 


flex like this =. . 


s 43.791 


not like this... 


ecg: liggre Teot cig ae igs “ones mare ... this stress-free 
‘conversion of carbons flexing principle ex- 
clusive with Badger 


HEATED 











* clad etter Btmicum co, B Ls re CJ © EK wanuracturine company 


alyst mber 





230-260 BENT STREET * CAMBRIDGE 41, MASS. 
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Where Service Requirements 
demand the finest... 


MOTOR 


Precise control of hard-to- 
handle fluids. Powerful 
piston action combined 
with sensitivity and sta- 
bility. Integral null type 
positioner eliminates ex- 
ternal attachments. 


There you'll find SOLENOID 


Piston actuated by pres- 
aN re & N “4 sure regulated by 3- or 4- 
\ * way solenoid pilot valve. 
, Powerful valve action by 
VALVES ine a remote control. Fast 
. ee shockless action in all 
types of service. 


Valve Buyers, as well as instrumentation 
engineers are specifying ANNIN Valves for 
critical fluid control applications where 
valve performance must be accurate and 
dependable. New revolutionary principles 
provide an additional range of possibilities 
in working out instrumentation schemes. 
Although new and different to many valve 
users, Annin single seated Valves have been 
thoroughly time-tested and field-proven in 
thousands of applications in all phases of ‘4 ee Valuable companion in 
industry. Pin re. : : 

i shut-off service to the 
Superior performance at temperatures from Domotor under same 
—300 F ~ 1000° F and at pressures = . operating ranges. Inter- 
3000 psi, plus lowered maintenance and in- kel ee ; changeable characterized 
ventory costs make ANNIN Valves first : é 
choice among valve users everywhere. It will vg trims make it valuable for 
pay you—in superior performance and lower ee. batch and non-continuous 
operating costs—to investigate. Send today FF fluid processing control. 
for Bulletin. ‘ 





REMEMBER — Teflon Chevron packing has been standard equipment on all Annin Valves for over two years. 


THE ANNIN COMPANY . 3500 UNION Paciric AVENUE * LOS ANGELES 23, CALIFORNIA 
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1.8. 2,546,234 (Sinclair Refining Co.)-——-Vapor 
phase cracking with diazo thioether-ferri- 
cyanide catalyst 
J.8. 2,546,235 (Sinclair Refining Co.)—Crack- 
ing with ammonium fluoride catalyst 
J.S. 2,546,272 (Sinclair Refining Co.)—Crack- 
ing with ammonium iodide catalyst 
J.8 2,546,570 (Phillips Petroleum Co.) 
Fluidized bed reactor 
1.8 2,546,625 <(Socony-Vacuum Oil Co.) 
Hydrocarbon conversion with granular cat- 
alyst 
8 2,546,634 (Socony-Vacuum Oil Co.) 
Contacting gases with particle-form solid 
material 
1.8. 2,546,930 (M. W. Kellogg Co.)—Polymeri 
zation in presence of double fluoride catalyst 


Specialties 


1.8. 2,543,871 (Standard Oj) Development Co.) 
Determining petroleum sulfonate as re 

mulsifying age for w/o emulsions 

8. 2,543 nion Oil C f Calif.) 
Water-soluble petroleum sulfonates 

1.8. 2,545,176 (Standard Oil Development Co.) 
Fungicidal compositions comprising N,N 

bis (4-nitrosopheny! piperazine 

S. 2,545,186 (Shell Development Co.)—Non 

aqueous insecticidal emulsions containing 

esters of phosphorous acids 

8S. 2,545,963 (Standard Oil Development Co.) 
Improving flow properties of asphalt with 
; polymer 


ard Oil Development Co.) 


a 
328 (Shell Development Co.)—Car 
nauba wax substitute 


Lubricants 


U.S 2,543,995 (Standard Oil Ce Ind.) 
Stabilizing copper-contaminated ls 

J.8 2,544,375 ¢Monsanto Chemical Co.) 
Lubricating oi] containing polymer of tetra 
ecyl vinyl ether 
3 2,544,376 (Monsante Chemical Co.) 
Lubricating oil containing polymer of oleyl 
methacrylate 

J.8. 2,545,113 (Gulf Oil Corp.) Alkali metal 
addition agents for mineral oil lubricants 

1.8. 2,545,114 (Gulf Oj) Corp.)—Stabilizer for 


2,545,126 (Phillips Petroleum Co.)—Fatty 
grease therefrom 
andard Oj] Development Co 
ng hydrocarbon products 
containing S compound 
1.8 2,545,190 (Shell Development Co.) 
base lubricating greases 
5,875 (Phillips Petroleum Co.)-——Sul 
lubricant 
2 (Standard Oil Co Indiana) 
containing potassium-neutralized 
products, etc 
546,941 «(Shell Development Co.)—Lube 
taining trichloromethy! di (thiaethyl) 
methane as E.P. agent 


M46.180 (Wiczer 
z olefir and methane ver 
and N r Pt t 400-S00 


60-100 atm 


Miscellaneous 


U.S. 2,544,697 ) 
Blast furnace operation using fluidized bed 
3 5 $ (Universal Oi] Products Cc 


solid hydrocarbonaceous mate 


(Standard Oi! Development Cx 


S. 2,544,912 (The Texas Co.)-——-Shale distilla 
tion with fluidized residue treatment 

1.8. 2,545,179 (Standard Oil C« Indiana) 
Submarine marker with sonic signal ger 
erators 

U.S. 2,545,682 (Universal Oi] Products Co.) 
Exhaust gas silencer and pressure reducer 
with plural valved outlets 

U.S. 2,545,701 (Universal Oi! Products Co.) 
Compensated pipe expansion joint 





How to Obtain Patents 


Readers may obtain copies of 
any U. S. patent from the Pat- 
ent Office at 25 cents each. Or- 
der by patent number direct 
from the Commissioner of Pat- 
ents, Washington 25, D. C. 
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The best fire-fighting foam is Air Foam! 


FREE AIR FOAM 
REFERENCE CATALOG 


Air Foam is more effective, less expensive 
than chemical foam 


Pyrene* Air Foam is the finest 
fire protection yet devised for 
oil fire hazards. It extinguishes 
fast, prevents flash-backs and 
re-ignition, is compact and 
extremely flexible. Pyrene* Air 
Foam is available in America’s 
most complete line of portable, 
fixed, and mobile units, for any 
size hazard. In most instances, 
they can be operated by one 
man! Installation and upkeep 
costs are almost always lower 
than those for chemical foam. 
And foam compound costs less. 
MAIL COUPON TODAY! it will 
If your firm must cope with bring a valuable FREE reference booklet 
the danger of oil fire hazards, illustrating and describing air foam equip- 


you owe it to yourself to mont for every type of oil fire hazard. 
study the Pyrene reference 


catalog, and have the informa- 
tion in it available at your 
fingertips. Send for your copy 
today — without any obligation, 


of course. 


AIR FOAM 


*T.M. Reg. U.S. Pat. Off 


PYRENE MANUFACTURING COMPANY 


(affiliated with C-O-Two Fire Equipment Co. 


681 Belmont Ave., Newark 8, N.J. 


Send me the new, free Pyrene Air Foam reference catalog. 
Company 

Name 

Position 

Address 


City Zone State 
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EQUIPMENT PATENTS 


Adjustable Displacement Pump 
Improves Precision of Injection 


Suction— 


FIG. 1 


ACCURATE INJECTION of small quantities of chemicals is provided 


in this adjustable pump (U. S. 2,543,828) 


he LOSELY mtrolled 
A small quantities « 


mmpounds into process streams car 


chemical 


b »btained means of an adjust 
able displacement pump said to over 
yme the inaccuracies and time lags 
encountered in conventional] injection 
pumps due to lost motion in the reg 
ulating mechanical linkages 

The principle of the device is il 
sketch in Fig. 1. In 
jection fluid is drawn into the ap 
through inlet 13 and dis 
outlet 14 On the 


} 


liquid 


ustrated in the 


paratus 
charged through 
lischarge 
will rise in chamber 18 
it the sphere 24 before any flux 
comes the resistance of th 
conduit 14 As spher 24 


rises with the liquid, any air in chan 


stroke of piston 15 


carryin witn 


valve in 
ber 18 is ed out through passag 


21 intil the spher 


f ¢ 
seats tsel i 


530 


20 rhis permits pressure build-up, 


causing the check valve in outlet 14 
to open and allow liquid to be inject- 
d into the system connected to out- 
let 14 

On the suction stroke, the 
lrops into the lower seat 23, sealing 
chamber 18 from cylinder 11, at the 
same time opening check valve at in- 
let 13 to draw in liquid from the 
source Manipulation of adjustment 
wheel 22 alters the size of chamber 
18 and the length of travel of the 
sphere 24 A larger chamber 18 re- 
juces the amount of liquid actually 
injected via outlet 14, while a small- 
er chamber conversely increases the 
quantity of that liquid Thus, the 


sphere 


levice gives a 


i variable control of 
the amount of liquid injected between 


zero and full piston dis- 


Brief Reviews of 
New Inventions 
in Equipment 


A preferred modification of the in- 
vention which overcomes the difficul- 
ties of obtaining complete sealing at 
seats 20 and 23 employs an impervi- 
ous diaphragm in the center of what 
would be chamber 18. An adjustable 
plug, using a regulating arrangement 
similar to threaded plug 19, provides 
for changing the volume of the space 
above this diaphragm. An exit pass- 
ageway similar to 21 is provided from 
the space below the diaphragm 
Otherwise, the modified form op- 
erates on the same basic principle. 

U. S. 2,543,828 March 6, 
1951, to Stephen S. Brown, assignor 
by mesne assignments, to Standard 
Oil Development Co 


issued 


Inexpensive Foam Applicator 
Built from Standard Fittings 
A SIMPLE fire-foam applicator 
for permanent installation on 
oil storage tanks may be constructed 


out of standard pipe fittings. It is 
said to provide proper mixing of foam 


Tank Roos 
Sen, . 
x 


junk Side 


FIG. 2—SIMPLIFIED FIRE FOAM AP- 
PLICATOR for oil storage tanks (U. S. 
2,545,983 


PETROLEUM PROCESSING, May, 1951 





You can turn your fabricating problems over to BS&B with full confi- 
dence. Every step of production must be approved by BS&B Quality Control! 
Long ago, BS&B learned the necessity and value of Quality Control in 
producing precision oilfield, refinery and chemical equipment. Because the 
standard items in the BS&B line utilize practically all industrial metals in- 
cluding alloys and precious metals, a wide variety of instruments and tools 
are in constant use. BS&B technicians have designed and built special 
testing equipment where standard types proved inadequate. 

Material quality, welding quality...even paints and plastics quality... 
are under constant scrutiny. That means your most exacting specifications 
will be carried out as ordered. 

Put BS&B’s 58 years of experience on your production team! Fully 
equipped, modern plants...skilled craftsmen...large engineering staff 

... convenient location...and always-alert Quality Control! Write 

today for complete information concerning custom fabrication of 
pressure vessels and large weldments. 


BLACK, SIVALLS & BRYSON, 


Adv. Dept. Rm. 76D 
7502 East 12th Street Kansas City 3, Missouri 


| 








TEFLON 
EXPANSION JOINTS 


®@ Tough 
® Heat-Resistant 


®@ Absolutely 


Chemical-Proof 


If your problem is thermal expansion 
vibration, misalignment or any other con 
dition demanding a flexible, chemical 
proot piping section then USG’s Chemiuseal 
Teflon Expansion Joints can save you 
They're tough, long-lasting and 


completely impervious to chemical attack. 


money 





ce wo 
~ 


EMWd 


ome > 
t—~ , Y 
oR 
PYREX TO GLASS-LINED ASSEMBLY 








Fabricated by a special USG process, 
Chemiseal Expansion Joints accommodate 
axial contraction and expansion Or any 
reasonable amount of misalignment or 
vibration without danger of cracking 

They're designed for 
pressure and are serviceable in a 
temperature range 150° F. to 400 
Remember—Teflon is so inert chemically 
that it cannot be 


bursting 


ittacked by nor contaminate 


any known chemical used commercially 


Tetlon 
Expansion Joints are 


Chemiseal 


available for any type 
of equipn ent and for 
a wide variety Of oper- 
ating conditions, Jomres 
are norma supplied 
with suiti intey- 
rally-gas flan 


t es 
drilled to 150 Ib. A.S.M.I 


requirements mu 


) standard 
specific 1, SO 
Catalog No 


containing complete information 


be glad to set 


Teflon Products Division 


UNITED 
_ STATES 
GASKET 


COMPANY 


644 WN. 10th Street 
Camden, New Jersey 





Equipment Patents 





chemicals without extensive internal 
baffling and without large pressure 
drop and blackflow. The unit also 
overcomes the problems associated 
with improper foam laydown and the 
resultant breakdown of the foam 
blanket. 

As shown in the two views in Fig. 
2, the applicator is located near the 
tank roof. Outside the tank wall is 
a mixing chamber 2, consisting of a 
Tee connected to and held on the 
tank by flange 3. This Tee may be 
made from standard weight, lap weld- 
ed steel pipe. For an applicator with 
a designed delivery rate of 500 gpm. 
of fire foam solutions, it may consist 
of 8-in. diameter pipe. Cross-arm 
length is not extremely critical, but 
a dimension of 18 in. has been found 
satisfactory Cross-arm ends are 
capped with steel plate, centered in 
which are standard 2%4-in. couplings 
5 for the introduction of foam solu- 
tions 

The simple baffle 6 inside the tank 
consists of another Tee cross-arm 
with a cutaway segment at the bot- 
tom as illustrated. Dimensions pre- 
ferred here are 16-in. diameter pipe 
about 2 ft. long, with steel plates at 
each end. The critical point is the 
positioning of the opening segment. 

U. S. 2,545,983, issued March 20, 
1951, to Edwin R. Wilkinson and 
Thomas H. Richardson, assignors to 
Standard Oi] Development Co 


Patents Issued in March 


The following classified list- 
ing covers patents issued during 
the month of March believed to 
be of interest or value to petrole- 
um processing or handling oper- 
ations 


Catalytic Reactors 


jard 
(Standard 


Apparatus and metho 
with particle form 


Processing, general 


(Socony-Vacuum Oil C Inc 
and method for high temperature 
ersion of hydrocarbon gases 

45,850 (Union Oil Co. of Cal 
fornia) Apparatus for gas separation by 
adsorption on 4 moving bed of solid 
granular adsorbent material 
544,575 & 6 (Phillips Petroleum Co 
feeders 
45,144 (Standard Oil Development Co.) 
Apparatus and process for the production of 
high molecular weight polymers 
45.651 (Sun Oil Co Fractionating tower 
ubble cap tray 
45,682 (Universal Oil Products Co.)—Ex 
haust gas silencer and pressure reducer with 
plural valved outlets 

2,545,691 (Universal Oil 


Pebble 


Products Co.) 


532 (To obtain more data on advertised products see page 548) 


Fractionating tray 
2,545,938 (Allis-Chalmers Mfg 
extraction apparatus 
546,246 (Prat-Daniel Corp.)—-Apparatus for 
centrifugally separating suspended particles 
from gases 
546,349 (The 
distillation of 
carbon fractions 


Co. )—Solvent 


Texas Co.) 
gasoline 


Apparatus for 
containing hydro- 


Instruments 


2,543,825 (Phillips Petre 
fraction apparatus 

2,543,859 (Standard O Development Co.) 
System and method for analyzing substance 
by mass spectrometry 


leum Co.) 


X-ray dif 


2,544,012 (The Liquidometer Corp. )—Indicating 
i control device for, among others, the 
purpose of measuring and totalizing contents 
of tanks of different shapes 
2,544,665 (Rockwell Mfg. Co.) 
the bellows type 
2.544 (University of 
spectrometer 
2,544,718 (University Minnesota) 
lector for mass spect eters 
2.544 4 (Phillips Petroleum Co.)—Automatic 
for cylinders of liquefied petroleum gas 
(Bailey Meter Co.)—Printing totalizer 
lus recording meters 
(Joseph Morton Caldwell) 
control device 
45,309 (Transducer Corp.)- 
instrument 
2,545,732 (James W 
control device 
2.546.273 (Ralph Poole, London, England) 
Apparatus for detecting explosive gases 
2,546,715 (General Electric Co.)—Gas analyzer 
detecting device 


Gas meter of 
Minnesota)—Mass 


Ion col- 


Variable 


Weld testing 


Hamilton)—Combustion 


Valves and Fittings 


2,543,846 (Clayton Mfg. Co.) 
pressure relief valve 
2 2 (Standard Oi] Development Co.) 
e device for controlling the injection of 


Quick-operating 


lite Corp. Ltd Fluid dis 
suriron Co.)—Plug valve 

9 ‘(Brockway Co.)—Flare type 
for ductile pipe and tubing 
versal Oi] Products Co.)—Com 

expansion 

Mattix Stokes) 
vaive with variable Venturi 


2,545,701 
pensated 
2.546.673 (E 


Flow control 


Tools 


2,545,355 (A G Hanson)—Slidable jaw 
wrench provided with cam actuated locking 


M and B. Beesley)— 
wrench having a 


Slidable 
pivoted rack 


lips *etroleum Co.)—Circular 
for solving equations relating t 
between tw phases in multiple 
t Tool Works)—Ex 
Inc. )}—Welding 


Wrench having 
with guide lot 


Tube ex 


Pumps and Compressors 
45,238 (H-P-M Development Corp 


vane pump 

545.422 (Byron Jacksor 
vertical type, centrifugal 
545,604 (Robbins & } r Inc.) 
Positive displacement pump with a helica 
rotor 

546.302 (Cooper-Bessemer Cort 
diaphragm pump 


Tanks & Vessels 


2,544,828 (Preload Enterprises Inc. )—Leak 
proof construction using concrete for pipes 
tanks, and the like 

2.646.572 & (John H Wiggins) —Liquid 
sealed lifter roof for fluid storage tanks 


Radia 


Motor pumy 


Flexible 


Miscellaneous 


2,543,963 (A. P, 
joint for pipe 
545,926 (Hudson Engrg 
liquid cooling tower 
545,983 (Standard Oi] Development Co.)- 
Fire foam applicator for installing in oi) 
storage tanks 


Smith Mfg. Co.)—Gasketed 


Corp.)—Air and 
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One of a Series of Interest to the Petroleum Industry 1951 











' Du Pont Truck Fleet Develops 
Petroleum Laboratory Finds 
Copper Present in Com- Valuable Heavy-Duty Road Test Data 


mercial Gasoline Samples What would you think of a fleet owner who gave his drivers instructions to 


Du Pont’s Petroleum Laboratory at take a load of gravel on a 208 mile jaunt and to return without delivering the 
Deepwater, N. J. recently checked cargo? Yet this is what happens regularly to each of six identical semi-trailer 
thirty-three samples of commercial , ; i 

gasoline for copper content and combinations operating out of the Du Pont road test laboratory at El Monte, 
found the element present in seven- California. 

teen of the samples. The table below 
shows the geographical distribution 
of these samples together with a 
range of copper content observed 


Range of 


Vo.of No. with 
Samples Copper in p.p.m 
Phila. 7 06 to 12 
Tulsa ) 06 to .12 
Chicago 8 5 05 to .21 
Los Angeles 6 t 05 to 13 
Houston 7 6 02 to .09 
The analyses were conducted by 
the colorimetric method which will 
detect copper whether it is deacti- 
vated or not. As a result, the data 
do not indicate how many of the 
contaminated samples contained de- 
activator 














4 : Shown are two of the fleet of six trucks used by Du Pont to make commercial, heavy-duty road octane 
Automotive Technologist | eget 


tests. Each truck grosses 26,000 pounds on every trip. The terrain at this point appears rugged. 


. . . a 
Specializes in Analysis In evaluating the performance of commercial test fleet under severe over 


: ° experimental antiknock fluids prior to load conditions on the hill and desert 
of Engine Operational release for consumer use, laboratory highways around Los Angeles. 
testing is not enough. That is why Du A typical test might cover as much 
Problems Pont operates a six vehicle, heavy-duty, as 35,000 miles. As would be expected 
, much information is developed. In- 
cluded would be information on octane 
ators and others who wish to make use requirements; valve life; cylinder bore 
of his extensive experience. wear and piston ring wear; fuel and oil 
Mr. Rosenlund graduated from the consumption; and data on sludge and 
University of Michigan in 1937, with varnish deposits. 
a Bachelor of Science degree in aero Here are some of the interesting 
nautical engineering, majoring in en ; 4 haracteristics of the fleet which travels 
gine design. He spent the first few years | without destination, delivers no load 
of his career in aircraft engine testing yet brings back highly significant infor- 
and the development of automatic ma mation. 
chine tools for the manufacture of air Che six tractor-trailer combinations 
craft engine parts. He has been active are identical in every way, including 
ly engaged in problems of combustion their 235 cubic inch valve-in-head en 
and lubrication of engines since 1939 gines. The body of each trailer is par- 
when he became a research engineer titioned to prevent shifting of the 
Iver T. Rosentunp, who came with on engine testing for the development gravel which is used to weight the 
Du Pont in 1947, is the company’s of petroleum products for the Texas vehicles. This precaution is necessary 
automotive engine specialist for the Company in its research laboratory at to maintain a constant load on the tires 
analysis of operational problems en Beacon, New York. which often are experimental tires be 
countered in automotive equipment in Between 1942 and 1947, Mr. Rosen- ing service-tested by the Rubber Chemi 
cluding farm tractors and heavy-duty lund was fuel and lubrication engineer cals Division of Du Pont. 
trucking units. He was formerly Man for Allison Division of General Motors The six vehicles always travel in 
ager of the Du Pont Road Test Labo and later joined the Packard Motor convoy. They gross 26,000 pounds 
ratory which operates a fleet of test Car Company in the jet-engine division | each. This weight corresponds to a 
trucks out of E] Monte, California. Mr at Toledo, Ohio, as project engineer on sixty per cent overload for the tractor 
Rosenlund is available to automotive combustion chamber design and de- rating. With this loading, full throttle 
equipment manufacturers, fleet oper velopment. operation is required over most of the 
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PETROLEUM CHEMICALS 


NEWS 


Refinery Calls in Du Pont 
Automotive Specialist to 
Solve Annoying Problem 


Fleet Customer Blamed Trouble 
on Refiner’s Fuel 


An Eastern District Du 
Pont had complaints of engine sludg 
ing and heavy deposits on intake ports 
and valves from a fairly large fleet us 
ing its products. As is often the case 
the refiner’s products were blamed. 

The refiner asked one of Du Pont’s 
iutomotive specialists to investigate. 
He contacted the fleet owner, accom 
panied by refinery representatives. 
Several days were consumed in discuss 
ing the problems and in examining the 
fleet units and their operational pat 
terns. 

Both passenger cars and trucks were 
involved. Daily mileages were low 
from 40 to 100 miles. There 
was little prolonged heavy-duty work. 
Much of the operation was under con- 
ditions where engines were never com 
pletely warmed up in the course of a 
day. 

Lengthy round-table 
ended in the conclusion that most of 
the vehicles were subjec ted to unfavor- 
ible operating conditions such as pro 
longed idling and low output operation 
with short hauls, frequent shutdown 


customer of 


ranging 


disc ussions 


Truck Fleet 


The trucks are ope rated for 
sixteen hours per day. 

The and 
trucks are rotated daily 
variations which might be caused by 
differences in driver techniques. Driv 
ers try to treat all trucks alike even in 
such minor details as braking, shifting 
and acct lerating 

rhe route presents a normal intercity 
truck route winding through the toot 
hills and mountains near Los Angeles 
Phere are steady upgrades at full throt 
tle, rolling downgrades requiring 
closed throttle positions and consider 
abl stop and vo driving in cities. The 
208 mile course requires an eight hou 
shift per circuit 

Engines are ope rated at three quar- 
ter to full throttle approximately seven 
ty percent of the time. Average speed 
is thirty-seven miles per hour—maxi 
mum is fifty-five. 


test route. 


of the 


to overcome 


drivers positions 


E. 1. DU PONT DE NEMOURS & COMPANY (INC.) 


Petroleum Chemicals Division @ 





Wilmington 98, Delaware 


and subnormal operating temperatures. 
The se operating conditions plus too 
infrequent oil change periods, were 
considered to be sufficient to cause the 
crank case sludging and intake valve 
troubles reported. Remedial recom 
mendations were made and carried out 
to a satisfactory solution of the prob- 
lem. 

From the above it will be seen that 
Du Pont can contribute both know!- 
edge and experience to the solution of 
a problem in the field. In such matters 
Du Pont will cooperate wherever it is 
feasible to do so. 


Du Pont Offers 


New Blending Calculator 
(AVIATION MIX) 


\ slide calculator for easy determina 
tion of the number of pounds of Du 
Pont Tetraethyl Lead Compound - 
Aviation Mix required for a given 
quantity of gasoline, is availabk 
through Du Pont Petroleum Chemicals 
Division District Offices. 

The calculator is designed as a time 
saver for blenders, chemists or others 
engaged in blending tetraethyl lead 
compound with gasoline. 

Convenient in size, 9” x 4%”, the 
calculator easily fits into a desk drawer 
or a coat pocket. With it, one can cal 


Since findings trom the operation of 
this fleet are too detailed to be pre- 
sented here, the principal purpose of 
this résumé is to suggest that there is 
considerable value in fleet work of the 
type outlined as a reproducible meth- 
od for investigating differences result- 
ing trom fuel variables. 

It is believed that experimental com- 
pounds which show promise in convoy 
operated tests can be released for fur- 
ther proof testing in commercial oper- 
ations with considerable assurance of 
satistactory performance. rhe tests al- 
so show that uniformly good perform- 
ance can be obtained by paying close 
attention to maintenance tec hniques. 

For more complete data on the find- 
ings address your nearest Du Pont Pe- 
troleum Chemicals District Office. 








DIVISION 





culate the pounds of TEL Compound 
required to treat a given number of 
barrels ot gasoline to produce concen 
trations from 0.1 to 4.6 ec. of TEL per 
gallon. 

The calculator is quickly set in one 
operation. 


This extremely handy Du Pont TEL Compound 
(Aviation Mix) Blending Calculator can be sup- 
plied by the nearest Du Pont Petroleum Chemi- 
cals Division District Office 





LITERATURE AVAILABLE 


rhe following is a partial listing of free 
Du Pont bulletins, reports, booklets 
and aids available to you. Address re- 
nearest Du Pont Pe- 
Division District 











quests to 
troleum Chemicals 
Office. 


Du Pont 


youl 


the Petroleum 
Industry Serial A-663 


Exhaust Valve Rotation the 
use of mechanical devices to improve 
valve life Serial A-656a Pet. 


Du Pont Gasoline Antioxidants Nos. 5, 
6 and 22—describing their use and 
application for improving gasoline 


storage stability Serial A-513 


The Effect of Hydrocarbon Structure 
on the Road Antiknock Performance 
of Motor Fuels Serial A-505 


Tank Talk—a 52-page pocket-sized 
booklet written for the men who 
actually enter and clean gasoline 
storage tanks Serial A-1154 


Services to 


covers 


Better Things for Better Living 
. .. through Chemistry 


Petroleum Chemicals 


New York 


Cc > 
District ) a 


Offices: } Hou . h 


Los Angeles, Colif 


ston, Texas 


N CANADA: Canadian Industries Limited — Toronto 


District | 
Laboratories: } Houst 

El Monte, Calif 

Ontario 


so 


— Montreal, Quebec 
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NEWS OF SUPPLIERS 


National Research Appoints Kiddoo 


Gordon Kiddoo, 
most recently di- 
rector of research 
and development 
for Continental 
Carbon Co., has 
been appointed 
assistant director 
f the petrochem- 
cal research de- 
partment of Na- 
tional Research 
Corp., Cambridge, z 
Mom. tle wat & Mr. Kiddoo 
in charge of the 
engineering economic aspects of a 
joint program National Research is 
undertaking with Electric Bond and 
Share Co. and the United Gas Corp. 
Following graduation in 1942 from 
Cornell in chemical engineering, Mr 
Kiddoo was employed by the Chicago 
Corp. in oil and gas production and 
cycling plant operations near Bishop, 
Texas. From 1944 to 1945 he was 
with Hydrocarbon Research, Inc., at 
the Olean, N. Y., laboratories in pilot 
plant development of fuels and chem- 
icals synthesis from natural gas. He 


Was associated with The Texas Co 
from 1945 to 1949 in research and de- 
velopment work, and since 1949 has 
been at Amarillo, Texas, with Contin- 
ental Carbon 


MIT Holds Instrumentation Course 

The theory and applications of feed- 
back control systems (servomechan- 
isms), and the broad concept of “sys 
tem engineering,” will be the sub- 
ject of a special course at Massachu- 
setts Institute of Technology, from 
August 20 to 31. The 10-day course 
will include morning lectures and af- 
ternoon demonstrations and labora- 
tory work in the electrical engineer- 
ing department's student laboratories 

Three members of the faculty will 
assist Prof. Donald P. Campbell in 
presenting the course: Prof. Gordon 
S. Brown, director of the MIT Servo- 
mechanisms Labortory; and Paul E 
Smith, Jr., and Leonard A Gould, 
instructors in the feedback control 
laboratory 

The course is intended for engineers 
with a background in the problems of 
industrial engineering and 
tion management 


produc- 
It will be open to 


Manufacturers 
Distributors 
Engineering Firms 


those with no previous acquaintance 
with servomechanisms, although a 
familiarity with the engineering prob- 
lems to be discussed will be helpful 

Further information may be ob- 
tained from Prof. Walter H. Gale 
director of the MIT Summer Session, 
Room «3-107, MIT, Cambridge 39 


Mass 


New Instrument Firm in Philadelphia 


The formation of a new manufac- 
turer’s agency in Philadelphia has 
been announced by William A. Dia- 
ment, formerly vice president and 
sales manager of Fischer & Porter 
Co. The organization is named “De- 
vicengineering”, and is located at 
1701 Walnut St., Phila. 3, Penna 

The firm will represent manufac 
turers devoted largely to custom 
electrical, hydraulic, and instrument 
devices for industrial and aircraft 
applications. The selling program is 
said to be the first step in a pattern 
of sales management activities 
planned for the future 

Prior to his association with 
Fischer & Porter from 1941 to 1950, 
Mr. Diament had served in sales and 





Black, Sivalls & Bryson Expand Facilities 


A major expansion of plant facili- 
ties and modernization of equipment, 
costing $1,200,000, has been announced 
by Black, Sivalls & Bryson, Inc., for 
both Oklahoma City and Kansas City 
Over two-thirds of the expenditures 
will be for additions to the present 
plant in Oklahoma City. The oil and 
gas equipment division, including en- 
gineering and sales staffs will be 
moved to that location from the gen- 
eral offices in Kansas City 

The program, to be completed with- 
in the year, will increase output at 
Oklahoma City 50% and is expected 
to raise personnel 25%. A new high 
bay, 80 x 600 ft., and a low bay, 40 x 
240 feet, will be constructed, adding 
57,000 sq. ft. of manufacturing area. 
Considerable new equipment will be 
installed, including a bending roll for 
cold steel plates up to 3 in. thick 

Ralph W. Nichols, who recently re- 
joined BS&B as sales manager of 
the oil and gas equipment division, 
will establish headquarters at the ex- 
panded Oklahoma City location, Floyd 


Dotted lines indicate new construction at Black, Sivalls & Bryson’s plant 


C, Myers, manager of branch op- 
erations, also will transfer from Kan- 
sas City to the new plant in accord- 


ance with the policy of concentrating 
the oil, gas, and refining business at 
that point 
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USE AIR ccotead of tegucde VOR (OLIN 


While the principle of air-cooling in heat 
exchangers is not new, its adaptation on 
a large scale in industry is being recog- 
nized more and more. Air as a coolant 
ean be used under certain conditions 
with greater economy and higher 
efliciency than is practical with liquids. 
The advantages of air-cooling are 
readily recognized in cases where 
ample water supply is not available. 
where such water may cause scale or 
premature corrosion, or where treat- 
ment required for the water would 
prove expensive. Many more ad- 


vantages will suggest themselves. 


One of the major components in 
all air-cooled heat exchangers Is. 
of course. the tubing. And the 
tubing that deserves serious con- 
sideration in such applications 
naturally is) Wolverine Trufin* 


(the integral finned tube)—and specifically 
the bi-metal Trufin. This tube has aluminum 
fins and copper liner. which latter can be sup- 
plied in most copper base alloy specified to 
accommodate the contacting fluids. Obviously, 
such factors as corrosion. pressure, etc. deter- 
mine the type of liner and composition of the 
tube that would prove most efficient. 

Since the fins of Trufin are integral with the 
outer tube itself. they stand upright and 
remain in a fixed position. Moreover, because 
there is a good mechanical bond between the 
two metals. very little loss of efficiency is 
experienced regardless of the type of liner. 
There is much specialized experience here at 
Wolverine upon which you are invited to 
draw for help in solving problems involving 


heat exchangers. 





WOLVERINE TRUEIN BI-MET 


aluminum fins; copper liner 





Wolverine Trufin and the Wolverine Spun 
End Process available in Canada through 
the Unifin Tube Company. London, Ontori 


Shown here are tee views of an air-t voled 
heat exchanger installed in the south by 
Hudson L-ngineering Co. Nearly a quarter- 
million square feet of surface area ts rep- 
resented in the installation of Wolverine 
Trufin 
metal Trufin was specifically deve loped for 


the integral finned tube. This bi- 


this air-cooling application and is the 
direct result of the study of conditions 
found there by Wolverine’s Customer 
hengineering Service, 


"Kew 0. 8. Pat. Of 


WOLVERINE TUBE DIVISION 


Calumet & Hecia Consolidated Copper Company 
ORPORATED 
Manvtacturers of seamless, non-ferrous tubing 


1425 CENTRAL AVENUE + DETROIT 9, MICH 


UW oodier ondenser Tubes stocked by Butler 
Irdastrie ' > South Fourth 
Beaumont eras el: Beaumont 5 


PLANTS IN DETROIT, MICHIGAN AND DECATUR, ALABAMA 
Sales Offices in Principal Cities 


Export Department 13 E. 40th St. New York 16.N Y 


To obtain more data on advertised products see page 548) PETROLEUM PROCESSING, May, 1951 





News of Suppliers 





engineering capacities with H. Bel- 
field Co., Henry Vogt Machine Co 
General Electric, and E. G. Budd 
Mfg. Co 


Blom Becomes V.P. at Byron Jackson 


Carl Blom, as- 
sociated with By- 
ron Jackson Co., 
Los Angeles, 
since 1924, has 
been elected a 
vice president. He 
had been chief 
engineer of the 
pump division 
since 1940. A 
graduate in hy- 
draulic engineer- 
ing in 1922 from Mr. Blom 
the Trondheim 
Institute of Technology, Trondheim 
Norway, Mr. Blom came to Byron 
Jackson as a pump design engineer 
following one year as an instructor 
at the Institute 

He has designed a number of large 
and important pumping projects dur- 
ing his career with the company, the 
most recent of which was the 27 line 
pumps now moving oil 1067 miles 
from the Persian Gulf to the Mediter- 
ranean Sea 


Moore, Danco Establish New Firm 


Air-powered recorder chart drives 
will be a new product of Air Clock, 
Inc., Hungtington Station, New York 
a new company established by Danco 
Instruments, Inc. and Moore Products 
Co. of Philadelphia 

The air clock uses regular instru- 
ment air supply as a power source 
and is the same size essentially as 
conventional electric chart drives. It 
is said to be readily mounted inside 
standard circular chart recorder or 
recording controller cases. It is ex- 
pected to provide the answer to the 
need for all-pneumatic equipment ir 
hazardous locations 

Charles D. Corey, president of Dan- 
co, has also been named president of 
the new company 


Foxboro Adds Assembly Building 


A new one-story building now 
nearing completion will add 50,000 sq 
ft.. or an increase of almost 257, to 
the working area in the main plant 
of The Foxboro Co., in Foxboro, Mass 
It is located so as to be a connection 
on the same floor level between the 
present factory buildings and a new 
50 x 200 ft. warehouse, recently com- 
pleted 

The new structure will be used 
principally for the final assembling 
and testing of recorders and control- 
lers, thus permitting expansion of 
other departments in the older build- 
ings for production of electronic and 
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Nicholson Steam Traps 


STOP WATERLOG LOSS 


Due to Operation on Lowest we ee 
Temperature Differential 


J Type B 


Repeated comparative tests by large trap users show that Nicholson traps operate 
on lowest temperature differential: 5° to 15°, depending on trap size and steam 
pressure. Production of cooking kettles, for example, has been increased as much 
as 30% because fast action of Nicholson traps keeps equipment full of live steam 

They are specified for all ap 


paoratus where back-up of con 
HIGH PRES 


SURE FLOATS 


Stainless 


densate causes corrosion or 


damage to thin gauges. 5 types 

aeuel ek or for every application; size % 
plated steel to 2 pressure to 225 Ibs 
Welded. In all 

sizes and shapes; for operating mechanisms BULLETIN 450 or 

ond as tanks or vessels. 2-day delivery. BUL 

LETIN 650 Refinery Catalog 


W. H. NICHOLSON & CO., 215 Oregon St., Wilkes-Barre, Pa. 











AUTO-LITE 


FOR TEMPERATURE INDICATION 


Auto-Lite Thermometers are designed to give you the broad- 
est selection for your needs: Priced low and precision-made 


for accuracy, these instruments point the way to tempera- 
ture savings and help to prevent spoilage. Write for catalog 
showing the many styles ond types of Auto-Lite Thermom- 
eters that ore available 
FOR APPLICATIONS IN 
NATURAL GASOLINE & CYCLING PLANTS, PUMPING 
STATIONS, REFINERIES, ETC. 

illustrated, at top: Model G Indicating Thermometer, flush 
mounting type with capillary tubing for remote reading. 
Priced from $18. At bottom: Model V Thermometer (vapor 


pressure type). Rigid stem for direct mounting. Priced from 


$10.25 


THE ELECTRIC AUTO-LITE COMPANY > 


INSTRUMENT AND GAUGE DIVISION, DEPT. O-8 
TOLEDO 1, OHIO 
NEW YORK + CHICAGO + SARNIA, GNTARIO 
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electric instruments. In addition to 
this new assembly building, a new 
training school building is beng er- 
ected across the street from the main 
offices and factory 


Nordstrom Strengthens Sales Staff 


Rockwell Mfg. Co., Pittsburgh, has 
announced a number of changes in 
personnel in the Nordstrom Valves 
sales forces. E. E. Matheson will 
move to the Oak- 
land, Calif., plant, 
where he will act 


as liaison be- . 
tween production, 

engineering, and 

sales. With the , 9 “em 


company since s 


a 
2, 
— 4 . 4 
es » 
e me Mr. Matheson 


¢ 
a Se 
— 
A 1928, he has been 
. ewe general sales 
( manager since 
| 1945 Prior to 
1928, Mr. Mathe- 
Mr. Gottwald son was an engi- 
neer with Shell 
Oil Co. and later 
chief engineer of the Victory Mfg 
Co 
H. Gottwald, also with the firm 
since 1928, becomes general sales 
manager for Nordstrom valves, Start- 
ing as a sales engineer in the New 
York district, Mr. Gottwald was later 
appointed assistant vice president of 
the Rockwell International Corp 
Since his move to the home office, 
TYPE 2500 he has been assistant sales manager of 
Nordstrom valves and assistant vice 
president of Rockwell's meter and 
valve division 
R. R. Bush will be oil field products 
sales manager, and O. W. Barnett will 
be sales manager of warehouse and 


Typ@ 2000 is a sectional return bend with separate U-bend jeter stk. Both men joined & 


and ‘two-piece yokes or housings. No rolling jigs are r+ gro red =: dene nee 
required as patented locking device holds tube in rigid 
alignment while rolling tubes and provides flexibility when American Cy Builds in L. A. 
‘in operation. 


i 





Construction will soon be under way 
on a 64,000 sq. ft., one-story building 
Type 2500 is also a sectional return bend with separate for American Cyanamid Co. in Los 
U-bend and two-piece yoke. It is used for condenser Angeles’ central manufacturing dis- 
installations and top rows of vertical furnaces. trict, The structure will contain 44,000 
sq. ft. of warehouse space, with the 
balance being given over to air-con- 

ditioned offices. It will serve to con- 

T H E 0 H | 0 ST E E L FO U N D R Y C0 . solidate activities at a number of lo- 
LIMA, OHIO — Plants at Lima and Springfield, Ohio cations in the area. 

District Among company units which will 

offices in: Chicago Detroit Pittsburgh use the new facilities are the Calco 

Cincinnati Houston San Francisco Chemical Division's pigment depart- 

Cleveland New York St. Louis ment and bulk pharmaceutical de- 

Dailes Philadelphia Tulsa partment; the Industrial Chemicals 
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...meets Federal Specification 
TT-A-468a, Type Il, Class B 




















An ideal pigment for industrial 
and maintenance paints 


MD 565W is an all-purpose Aluminum pigment for the 
formulation of Aluminum Paint required for the main- 
tenance and maximum protection of petroleum 
equipment. Also meets A.S.T.M. Spec. D 962-49, 
Type Il, Class A. 


MD 565W provides these 3 big advantages: 


* LOWER EVAPORATION LOSS—because 
it reflects heat to a higher degree than 
standard paste pigments. 

* LESS FREQUENT PAINTING—Due to its 
greater degree of whiteness, color change 
is at a much lower rate. 

* IMPROVED APPEARANCE — because it 
produces a whiter, brighter finish with mini- 
mum of highlighting and spotty glare. 


The non-glare characteristics of MD 565W are 
particularly advantageous in the painting of 
large surfaces, such as tanks. It eliminates high- 
lighting and overlapping—leaves no “checker- 
board” area patterns. As a result, of these char- 
acteristics which are unique in this pigment alone, 
MD 565W has experienced an increasing 
demand in the petroleum industry. 


Courtesy: Rust-Oleum Corp. 


Complete line of MD ALUMI- In your aluminum painting, specify that MD 
NUM PIGMENTS meets all 565W be used in the formulation of the ready- 
the requirements of a wide mixed Aluminum Paint you purchase. In these 
range of standardized and ° ° . 

specialized Aluminum Paint paints which you formulate, specify MD 565W 
applications. in your pigment purchases. 


SEND FOR— your copy of Bulletin 504 


METALS DISINTEGRATING COMPANY, INC. 
General Offices: Sales Offices: 
Elizabeth B, New Jersey Chicago, lll., Cleveland, Ohio 
Plants: Elizabeth, N. J. © Manchester, N.H. © Berkeley, Calif. © Emeryville, Calif, 


ALUMINUM PASTES 
ALUMINUM POWDERS 
GOLD BRONZE POWDERS 
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Division; Plastics and Resins Divi- in the Tri-State Insurance Bldg., Tul- 
sion; and Lederle Laboratories Divi- sa. E. H. Zachariae has been ap- 
sion’s branch and regional sales of- pointed Secretary and is the manag- 
fice. Cyanamid’s west cost executive ing officer of the Association. 
»ffices, now located at Azusa, will Officers and members of the execu- 
also be in the new building. Comple- tive committee for the ensuing year 
tion is scheduled for Sept. 1 are: president, Kenneth W. Lineberry 
(president of Black, Sivalls & Bry- 
Tank Manufacturers Organize i See Se eA; Wee 
president, A Sidney Knowles (presi- 
The Oilfield Tank Manufacturer's dent of Parkersburg Rig and Reel 
Association, organized recently in a Co., Parkersburg, W. Va.); treasurer, 
meeting at the Mayo Hotel, Tulsa, Sam P. Wallace (president of Malon- 
has established a headquarters office ey-Crawford Tank & Mfg. Co., Tulsa) 





omething new 


_.c SEPARATE DIVISION 


for the CHEMICAL and 
PETROLEUM INDUSTRIES 


The creation of a separate CHEM- 
ICAL-PETROLEUM DIVISION for 
these two vastly important indus- 
tries is our recognition of the great 
progress taking place in the Chem- 
ical-Petroleum Field and of the 
continuous increase in volume of 
business to National Airoil Burner 
Company from that Field 


For almost 40 years National Airoil 
Burner Company has, step by step, 
kept pace with developments in 
the Chemical-Petroleum Industries. 
Now, we take added confidence 
and pride in knowing that we will 
be even better able to serve these 
industries. 


We know you will be interested in the full particu- 
lors we can give regarding your oil-gas-sludge 


a me ea 


NATIONAL AIROIL BURNER CO., INC. 


MAIN OFFICE & FACTORY: 1297 EAST SEDGLEY AVENUE 
PHILADELPHIA 34, PA. 


SOUTHWESTERN DIVISION: 2512 SOUTH BOULEVARD 
HOUSTON 6, TEXAS 
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committee members, I. W. Lovelady 
(president of Sivalls Tanks, Inc., 
Odessa, Texas), and Cecil G. Wells 
vice president of National Tank Co 
Tulsa) 


Midwest Research Adds Oil Consultant 


Dr. Frank C, Fowler, formerly on 
the University of Oklahoma faculty, 
has joined the staff of Midwest Re- 
search Institute, Kansas City, Mo., 
as a petroleum consultant. He will 
conduct investigations in petroleum 
and allied fields for Midwest, the 
activity having been initiated as a 
result of numerous industrial requests 
for assistance in this field. 

Dr. Fowler attended Illinois and 
Michigan Universities, and was 
awarded his Ph. D. from the latter in 
1943. From 1943 to 1946 he was sen- 
ior process engineer in the chemical 
products department of Phillips Pe- 
troleum Co., Bartlesville, at which 
time he joined Okla. U 


Proportioneers Buys Synchro-Master 


Proportioneers, Providence, R. L, 
has acquired Synchro-Master Co., 
formerly of Seneca Falls, N. Y., and 
will operate the business as its Syn- 
chro-Master Division with sales and 
production facilities located in Provi- 
dence. The standard Synchro-Master 
unit for internal combustion engines 
will continue as a product, and new 
designs are contemplated for use in 
the firm's automatic proportioning 
and blending systems 


Personnel Changes 


Roots-Connersville Blower Corp. 
E. P. Roudebush, previously assistant 
to the vice president in charge of 
manufacturing, has been promoted to 
works manager, in charge of all pro- 
duction activities. D. A. Johann, man 
ager of the Chicago district office 
has been made sales manager, in 
charge of all sales and advertising ac 
tivities 


General Controls Co.—-Fred H. An 
gier, manager of the Baltimore fa 
tory branch office since joining this 
Oakland, Calif., company in 1949, has 
been made district manager for both 
Philadelphia and Baltimore. He will 
be located at the Philadelphia office, 
1238 Spring Garden St. J. B. Crand- 
ley, a Philadelphia sales engineer, has 
been moved over to succeed Mr. An 
gier at Baltimore 


Metal Goods Corp.—R. E. Grote 
Jr., has been elected vice president 
and director of this St. Louis com 
pany 


The Hays Corp.__Orval M. Riggs 
has been appointed to the position of 
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nanager, application engineering. He 
had been chief project engineer in 
the sales department and has been 
associated with Hays at Michigan 
City, Ind., since 1937 


Johns-Manville Corp.__C. A. de Vy- 
ver, who joined the firm 22 years ago 
as a research assistant in the Man- 
ville, N. J., laboratories, has been 
appointed manager for insulations, 
and will headquarter in the main of- 
fices in New York City 


Pacific Pumps, Inc...W. E. Brown 
has been made sales engineer for Los 
Angeles district, suceeding J. W. Mc- 
Cormick who was transferred recent- 
ly to New York 


Westinghouse Electric Corp.__Mark 
W. Cresap, Jr., has joined the firm 
as a vice president and assistant to 
President Gwilym A. Price. He is a 
co-founder of the New York and Chi- 
‘ago management consultant com- 
pany of Cresap, McCormick and Pa- 


get 


Branches, Distributors 


Owens-Illinois Glass Co. has ap- 
pointed the Luse-Stevenson Co. as a 
jistributor-applicator for Kaylo Heat 
Insulation in the Chicago area. 


Burgess-Manning Co. has opened 
engineering and sales facilities at 
1203 Dragon St., Dallas, to serve the 
petroleum and chemical industries. 
Over-all charge of Dallas activities is 
n the hands of R. L. Leadbetter, vice 
president of the concern. S. G. Pad- 
jock is manager of sales and A. P 
Gallagher is assistant engineer 


Expansion, Transition 


Burrell Corp. has moved its offices 
and laboratories to a new five-story 
building at 2223 Fifth Ave., Pitts- 
burgh 19, Penna. The firm was lo- 
ated previously at 1942 Fifth Ave 


Robert G. Millar, previously vice 
president and general manager of 
Tracerlab, Inc., of Boston, has been 
elected president of the Kelley-Koett 
Mfg. Co. of Cincinnati, Ohio, and 
Covington, Ky. Tracerlab recently 
purchased a majority interest in Kel- 
ley-Koett. Sidney S. Minault, who 
has been production manager for 
Tracerlab, moved up to Mr. Millar’s 
post, and William A. Kerr, Tracerlab's 
general sales manager, has been ap- 
pointed vice president of the com- 
pany 


Pennsylvania Salt Mfg. Co. has 
formed a new sales department, the 
industrial chemicals dept., combining 
the former heavy chemicals and spe- 
ial chemicals departments. It will be 
headed by Albert H. Clem, previously 
assistant to the vice president in 
charge of sales 
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Put Out the Fire 


° 


You’re Not Insured Against 


RUST-OLEUM 


Rust is less spectacular than insurable types of oxidation 
But it probably costs the oil industry many times the 
amount lost through fast, headline-making conflagrations 

To protect your tanks, pumps, derricks, refining equipment, 
buildings, roofs, fences—every rustable metal— against 
the relentless destructive action of rust—to keep every 
possible pound of new steel for the defense program— 
adopt rust control with RUST-OLEUM as an important 
part of your maintenance program 

RUST-OLEUM stops rust. It can be applied even over 
rusted surfaces. It is not necessary to remove all the rust 
Just use sharp scraper and wire brush 
to remove loose rust and rust scale 
* RUST-OLEUM can be obtained Available in many 
promptly from Industrial Distributors’ COLORS 
stocks in principal cities of the United 
States and Canada. Write on your com- 
pany’s letterhead for complete catalog 
and ne.rest source of supply 


RUST-OLEUM CORPORATION 


2476 Oakton Street. Evanston, Illinois 


aluminum and white 
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BOOK 


New Corrosion Book Will Be 
Help to Petroleum Engineers 


of onstruction for Chemica 
by James A. Lee; 6 x 

stiff cloth binding 

0. (1950) MeGraw 

30 West 42nd 8t 


This is an excellent book Al- 
though it deals with all phases of 
chemical manufacture, it should be 
of real help to process, design, and 
corrosion engineers in the petroleum 
processing field. The title, Materials 
of Construction for Chemical Proc- 
ess Industries, should almost have in- 
cluded the word corrosion, because 
orrosion is really the central theme 
of the work 

The book represents a good, read- 
ly-available reference on and a 
unique approach to the proper mate- 
rials needed to combat corrosion. It 
presents this information based on 
actual opefating experience and cast 
history data rather than laboratory 
information. It considers and dis- 
cusses materials as they have been 
used and proved by practical operat- 
ing experience, indicating what ma 
terial has done the best job in com- 
batting corrosion from over 300 spe- 
cific chemieal products 

There is no table of contents as 
such. Each chemical product or com 
bination of chemical products is 
treated as a separate “chapter In- 
lividual chemicals are arranged in 
alphabetical order In addition, an 
index helps the reader find informa- 
tion on Each 
chapter starts with a brief intro- 
duction and then comprises three 
sections on its production, handling 
ind packaging A large number of 
hemicals used in petroleum proces 
ing are included. Information on rec- 
ommended and commercially proved 


specific chemicals 


materials of construction is given as 
indicated in the three sections. Al- 
though few trade names are given 
in the main text section of the book 
a helpful table has been included at 
the back of the book giving chemi- 
cal compositions, brief descriptions, 
and manufacturers’ names. This cov- 
ers all metallic and non-metallic ma- 
terials 

Pictorial flow diagrams of specific 
chemical processes, where used, have 
been arranged with a simple code 
numbering system to indicate the 
type of material used at 
points in the process A welcome: 
hange in the method of handling lit 
erature references (to this reviewer 
at least) has been to put the com 
plete reference directly in the text as 
statement This 


various 


a parenthetical 


540 


REVIEWS 


seems far superior to the more con- 
ventional method of using numbers 
and then listing the bibliographical 
references at the end of the chapter 
or in the appendix. 

The author, James A. Lee, is 
Southwestern editor of McGraw-Hill 
Publications, and formerly managing 
editor of Chemical Engineering and 
‘Chem & Met. 


Liquid Extraction Text Gives 
Helpful Design Information 
Liquid Extraction, by R. E. Treyba 

6x9 if ii 422 pages, indexed, illus 

trated, stiff cloth binding, $7.50. McGraw 

H Book C« 330 West 42nd &t New 

York 18, N. ¥ 

Although relatively new as a unit 
operation, liquid extraction is grad- 
ually assuming a place of high impor- 
tance in chemical processing, especial- 
ly the processing of organics and pe- 
troleum hydrocarbons. It was some 
time in the 1930's that commercial 
installations began to appear in ap- 
preciable numbers 

Unfortunately research on the sub- 
ject has been limited, and design data 
especially meager, up to now, Liquid 
Extraction, another in the McGraw- 
Hill Chemical Engineering 
should fill the need quite handily for 
this kind of engineering information 
A list of the chapter headings reveals 
the detailed help that is provided in 
this new book 


Series, 


Liquid equilibria, prediction of dis- 
tribution, choice of solvent, diffusion 
and mass transfer, methods of calcu- 
lation for various types of contact 


equipment for stagewise and for con- 
tinuous countercurrent contact, and 
liquid-extraction processes 

The book has been excellently illus- 
trated with many good flow diagrams, 
drawings of equipment, tables, and 
charts. The author, Robert E. Trey- 
bal, is professor of chemical engineer- 
ing, New York University 


Oil Man Writes Helpful Book 
On Metalworking Lubricants 


Metalworking Lubricants Their Selec 
tion, Application, and Maintenance, by E 
L. H. Bastian; 6 x 9 ir vii 357 pages 
stiff clot binding ndexed ustrated 
$6.00 McGraw-H Book Co 130 West 
42nd St., New York 18, N. ¥ 
There's an old chestnut about the 

man who came into a restaurant and 
asked to see the manager and was 
told, “He’s out to lunch This re- 
viewer once worked in a plant manu- 
facturing roof coatings, and the roof 
always leaked in the place 

So it would seem not at all unrea 

sonable to assume that maintenance 
men in an oil refinery don't necessar 
ily know all there is about the lubri- 
cation of equipment and tools. This 
new book. Metalworking Lubricants 
is therefore an excellent text for en 
gineers in petroleum plants who are 
concerned with preventive mainte- 
nance on machinery, machine tools 
et 

Written by an oil man, it covers all 

important metalworking operations 
providing numerous recommendation 
charts, tables, and practical operating 
ideas as obtained from plant engi- 
neers, foremen, and the like The 
main emphasis is on those lubricants 
for actual metalworking 
However, there is also coverage of 
machine lubricants, such as bearing 
and gear oils and greases, and their 
application to machine tools, mills 
and other similar equipment 


processes 


The author, Mr. Bastian, is a staff 
engineer, Shell Oil Co., N. Y 





Government Publications 


Preparation Characteristics of Some 
Available for the Synthetic 
Liquid Fuels Industry, Bulletin 495, 
Bureau of Mines, by Thomas Fraser, 
William L. Crentz, and Orrin T. Bar- 
rett; 8 x 10% in. vi + 132 pages, 
heavy paper cover, illustrated, 50c 


Coals 


Carbonizing Properties: Pocahontas 
No. 6, Davy Sewell, and Fire Creek 
Coals from West Virginia and upper 
and lower Kittanning and upper and 
lower Freeport Coals from Pennsyl- 
vania, Bulletin 496, Bureau of Mines, 
by J. D. Davis, D. A. Reynolds, R. E 
Brewer, D. E. Wolfson, B. W. Naugle 
and G. W. Birge; 8 x 10's in., vi + 42 
pages, heavy paper cover, illustrated 
30c 

Order copies of the above two book- 
Superintendent of Docu- 
ments, U. S. Government Printing 
Office, Washington, D. C 


lets from 


Process Development in the Hydro 
carbon Synthesis to 1941 (in Japan) 
Bureau of Mines Information Circular 
7593, February, 1951; 8 x 10%» in., 41 
pages plus illustrations, heavy paper 
cover. 

Performance of a Pebble Heater 
Type Steam Superheater, Bureau of 
Mines Report of Investigations 4781, 
March, 1951, by H. R. Batchelder and 
H, A. Ingols; 8 x 10's in., eight pages 
plus illustrations, heavy paper cover 

Investigation of a Photoelectric De- 
vice for the Determination of Lou 
Concentrations of Dust, Bureau of 
Mines Report of Investigations 4782 
March, 1951; 8 x 10's in., six pages 
plus illustrations, heavy paper cover 

Order copies of the above three free 
booklets from U. S. Bureau of Mines 
Publications Distribution Section, 4800 
Forbes St., Pittsburgh 13, Pa 





PETROLEUM PROCESSING, May, 1951 





Chemical Stability 
Contributes to Wider Usage 
of Fused Alumina 


REFRACTORY SHAPES, made of Norton Alundum* 
mixtures containing 86% to 99.3% fused alumina, 
resist oxidation in reducing atmospheres at temper- 
atures up to 3450° F. Also highly resistant to 
chemical attack and mechanical erosion. Write for 
Bulletin 803. 


POROUS PLATES AND TUBES made of Norton 
Alundum grain fired to at least cone 12, are unaf- 
fected by acid, neutral and slightly alkaline liquors. 
They combine uniform permeability with great 
strength. Write for Bulletin 140. 


CATALYST SUPPORTS, made of Norton Alundum 
mixtures containing 77% to 89% alumina, are 
highly refractory, chemically inert and extremely 
durable. Controlled porosity provides wide range of 
permeabilities and surface areas. Write for experi- 
mental samples. 


LABORATORY WARE, made of highly refractory 
Norton Alundum mixtures containing at least 85% 
fused alumina (up to 99% in special mixtures), is 
not attacked by any organic solvent. Write for 
Bulletin 793. 





Investigate! Maybe Norton 
Alundum shapes can improve your 
commercial or laboratory proc- 
esses. The experience of Norton, 
pioneers in controlling the chemi- 
cal and physical variables of fused 





alumina, is at your disposal. Con- 
tact your nearby Norton represen- 
tative or write direct. 

NORTON COMPANY, 594 NEW 
BOND ST., WORCESTER 6, MASS. 





WNORTONP 


TRACE MARK MEG. U. &, PAT. OFF. 





Making better products to make other products better” 


Special REFRACTORIES 


Canadian Representative 


A. P. GREEN FIRE BRICK CO., Ltd. TORONTO, ONTARIO 
*Trade-Mork Reg. U.S. Pat. Off. and Foreign Countries 
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Low installation costs 
‘ Low operating costs 
w th Be aving advantages Effective salt removal 
Periodic servicing 
a ES Continuing research 
’ c % 


CHEMICAL DESALTING 


Vv ee 


In many of America’s leading refineries Tretolite desalting is delivering salt removals 
as high as 90 to 95 The low water requirement seldom exceeds 5 to 8 of the 
total volume of the crude charge. Tretolite desalters now in use range in capacity from 
2,000 to 50,000 barrels per day per plant, since Tretolite desalting is adaptable to 
either large or small refining operations. Periodic checking by Tretolite desalting en- 
gineers insures that your Tretolite desalting process stays at top operating efficiency 


The recognized economy of Tretolite desalting is due to the high flexibility of the 
process. This process flexibility often permits the use of existing refinery equipment 
as part of the desalting installation, obviously holding installation costs at a minimum 
This low installation cost, plus the low water, heat and chemical requirements, helps 
to hold Tretolite desalting cost per barre! at a minimum 


TRETO LITE COM Chemicals jer he 
P A N Y Svtratoum Alisty y 
ST. LOUIS 19, MISSOURI e LOS ANGELES 22, CALIFORNIA 


LING © CORRC oN NHIBIT N @ CALE PREVENTION 
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COMING MEETINGS 


Third World Petroleum Congress 


Many Papers on Processes, Products, Equipment 
Scheduled for Meeting this Month at The Hague 


\ MAJOR portion of the technical to various feed stocks, and simple re m operating variables and reactions 
“ papers scheduled for presenta actor design n 





Suspensoid cracking, describing 
tion at the Third World Petroleum Standard Oil Developm: ; ay the results of pilot plant tests. The 
‘ongress, May 28-June 6, The Hague improved the hydroforming re effects 


: perature, pressure, re 
Netherlands, will be of interest to applying the flu 


1 action im nm eedstock boiling 
£ men paper will show that l Wi range « product quality and distr 
Four of the 10 sectional meetings process can be carr 


etroleum processin 
‘ bution ¢ included 
ll have direct bearing on refinery thermal conditions an 
ations, those on physical i pre-cracking can be ( P Production of Chemicals 
il processing, oi OK ields are considerably i, now The rapid increase in the pr 
chemical conversions more nearly approaching those of the tion of synthetic detergents from 
f chemicals from petroleum Jatforming process for equivalent troleum during the last decade is 
onstruction of equipment. In ad octane levels. It is stated that capital flected in the facts that a speci 
mm two more will be of general in and operating cos ar onsiderably sub-section of the Congress will b« 
erest, those on measurement and lower for fluid hy f ing than for levoted to this subject. Five papers 
ontrol, and on utilization of oil prod the conve mn d ! catalyst all from the United States will be 
Many American engineers and processes presented. One will give a review ot 
sts are among the peakers The Instit t | typical methods used in the manu 
of some of the papers, as an have also 


i facture of the most important us 
cently by Congres ft process in presen Li j tergents of the anionic, kationi« 

atalyst, ¢ he pro ion nonionic types. Another will descr 

a highly ! i solin the chemical, physical, and perfor 

ance properties of detergents of 


ilkyl-aryl-sulfonate type 


Equipment, Materials, et« 
rhe sessior on equipment, mate 
rrosion, ete. will include tech 
al papers on a wide variety of in 
nt topics. Among the kinds ot! 
pment to be covered are cooling 
hes transfer units, centrifu 


i! n for propane refmg 
eration m fire protection, me 
hanical shaft eals, calculation 
stresses and influence 


perature on pressure S 


storage 





OIL MAN’S CALENDAR 


WAY ALGUtst 
16 American lLostitute of Chemical Engi 14-15, Sectety of Automotive Engines 
neers Meet ¢ t ¢ 
SEPTEMBER 
14-86 American Gas Assn American Chemical So J 
etroieun ind 
> H. Reman, R 


ries Amste I Jé ( 10-14 Instrument Society of Americs 
- + , **-dJune 6 Third World Petroleum Congress Nat ‘ fers . “ee 


4-15, 12th International Congress of 
Applied Chemistry, € t 2 


4-24, American Seciety for Quality Control 


{‘i-dune 1. Natural Gas A Petroleum Assn. of 


2-4 National Petroleum Asso 
(Canada ’ ¢ . 


16-19 American Institute of Chemice 
HUNE neers ‘ t 
California Natural Gasoline Assn 5 ’ 
. asc 24-28%, American Society of Mechanic: 


neers 


Societys ’ Engineers 


Rewstean Samaaement Rese 28, American Society of Mechanics 


11-15, American Society of Mechanical Engi C TOBER 
neers », California Natural Gasoline Asso 


1X-22, American Society for Testing Materials 
Mee p American Oi Chemists society 

25-29, American Institute of Electrical Engi € : t Be te 

mqul pnhospn ( neers ¢ ene ee Pt 

quartz te , National Safety Council 

: suny ’ ex ‘ 

of this cé Lon 1-14. British) fosteament Industries ' 
e of regenerati« me 0 OF PROGKESS WERER 


strength a adaptability 
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film type 
. exchangers 


Swe 


_* 


(Condensers—Coolers—Evaporators) 
Patent Nos. 1,935,270 - 2,057,597 - 2,424,441 


River water, well water or brackish water are 

all alike to this exchanger because it can be 
cleaned while in operation! The water distributing 
ferrules need only be removed successively for 

the cleaning brush or tool whereby the tubes receive 
additional water which sluices away the 

dislodged dirt. 


Vogt Film Type Exchangers are operating with 
real economy of first cost, operation and 
maintenance in power, petroleum, and chemical 
industries. They serve as Jacket Water Coolers, 
Feed Water Heaters, Hydrocarbon Evaporators, 
Sulphuric Acid Coolers, and Sulphur Dioxide 
Condensers, and can be designed to cool or heat 


any liquid and to condense or evaporate any fluid. 


Bulletin HE-7 describes typical installa 
tions of Vogt Film Type exchangers and 
BOTTOM: Jacket ’ : is available upon request 


HENRY VOGT MACHINE CO., LOUISVILLE, KY. 


h Offices: NEW YORK, CHICAGO, CLEVELAND, DALLAS, PHILADELPHIA, 


ST. LOUIS, CHARLESTON, W. VA, 
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Current Data on 
REFINING TRENDS Crude Runs, Product 
Supply and Demand 


Lower Net Draft on Refinery Heating t 000 bd avg which is 278,000 
Oil Stocks Than in Preceeding Season % 


"T° HE upturn in the volu if heat Motor Fuel Supply, Demand - is in April was 1,535,000 | 
: eon , viii et? ; é \ about 20 arger than April 


1950, demand, and in line with tt 


cated notor it supply 
efir 
ane generé increase in demand over th 
2.857 , 
he: 
i pril 21 57 ) bbl 
1.000.000 ey en ee ay ea ae icon 
| 
r thar 


6.000 


1O50 
Residual Fuels 


Crude Runs to Stills 





Heating Oils Crude Runs to Stills 


Daily Averac i bb 
Domestic Foreig 


. “ 149 8 “ “ 





Yields on Crude Runs to Stills 
as K er Dist Resid 
line sine Fuels Fuels 


‘ 














Refining Trends 





Fig. 2—Motor Fuel Demand Continues Rise 


4 po ae oe ee 
“aw a s 


* Notura!l Gas Liquids clude natural gasoline blended at ref 


Fig. 3—Gasoline Stocks Begin to Drop 


Fig. 4—Heating Oil Output Overtakes Demand 


« 4 ™ (949 ~ wae ry ‘ ~ ’ 





Motor Fuel Supply 
Daily Average (1000 bbis 


Natural 
Blended 
Gasoline Used 
from Crude Direct TOTAL 


Motor Fuel Demand 
Inctuding Exports 
Daily Average 00 bbls 





Heating Oils Production 
Keros and = Distillates 
Daily Averac bbls 


K Dist 
Fuels 


Heating Oils Demand 


Daily Averag bbls 
® Dist 
Fuels 


f Heating Oils Demand 
and Dustillates 


Heating Oil Stocks 
bbis. end of month 


K Dist 
si Fuels 








Refining Trends 





Fig. 6—Residual Demand, Production Fall Sharply Residual Fuels Production 


‘. 194 R - : ~ - : Daily Average (1000 bbls 


,,. Bao 
/ Ne ON DEMAND 


” ” 


Refinery 
Output imports TOTAL 











Residual Fuels Demand 


Daily Average 1000 bb 


Fig. 7—Stocks of Residual Fuel Down to 25 Days 
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Residual Fuel Stocks 
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Fig. 8—Production and Demand of Natural Gas Liquids 


TOTAL 


TOTAL 





ADVERTISERS’ INDEX 


FOR INFORMATION 
ON ANY PRODUCT 
OR SERVICE 
ADVERTISED 

IN THIS ISSUE 

SEE INSTRUCTIONS 
BELOW 





Each advertiser listed 
in this index has been 
assigned a code letter 
for use by the reader 
in securing additional 
information about ad- 
vertised products. or 
services which interest 
him. This code letter 
appears in parentheses 
to the left of the ad- 
vertiser's name 





Circle the code letter on 
the “Advertised Prod- 
uct Inquiry” card fon 
the page opposite) 
which corresponds to 
that assigned the ad- 
vertiser about whose 
product you want fur- 
ther information. 


Fill in your name, title, 
company and mailing 
address and mail the 
card...no postage is 
required. 


The Petroleum Process- 
ing Reader Service De- 
partment will give your 
inquiries prompt and 
efficient handling. 
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Equipment 


WHAT'S NEW! Materials 


Processes 
Literature 


Reviewed by WILLIAM C. UHL, Equipment Editor 


Bi-metallic Thermal Element Actuates 
New “‘Five-in-One” Steam Trap 


Large Chamber in Non-Frosting Gage 
improves Accuracy with Boiling Fluids 


Line of Electric Dowtherm Units Has 
Capacities up to 500,000 Btu. Hr. 


Struthers Well 1 leveloped a 





New Non-brittle Protective Coating Is 
100.000 to 800.000 Btu/hr.. the h Resistant to Most Corrosive Materials 
Use one of the attached ers have temp tur ange to Alkaloy 550 
reply cards to request addi- 7 t 
tional details or literature on 
any items reviewed in “What’s 
New!" Just circle the numbers 
corresponding to the numbers 
at the end of each item in which 
you are interested. Then fill in 
the rest of the card and drop it 
in the mail No postage re- to eliminate ther il breakdow 
quired King troubles. Struthers Wells Cor 


a irer slates 


For More Information 








2 on Reply Card 
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What's New! 





Recorder Installation’s Safer with Air-Driven Chart 


AIR NOZZLE AND DRIVE WHEEL, foreground, replaces spring in mechanical 


clock converted to safe air-drive 


Clocks car 


Spacers and 
mounting in 

lard make cases 

Shatts are furnished to 


j 


suit 

chart hubs Two speeds are 

24-hour otation, and 24 

1uadl speed rotation. Over 
hameter 
Inc 





ther lig ? : Total weight of 


the bender is 5 Ibs. It is being offered Worm-and-Gear Operation Is Added 
it a price of $38.00, F.O.B. factory To Line of Lubricated Plug Valves 
it Milwaukee, Wis. Tal Bender, Inc Worm-and gear operated valves 


Circle No. 6 on Reply Card have been added to the Homestead- 





Reiser line of lubricated plug valves 
Identified as Fig. 502 GW, the t 


units 
have the patented “Self-Seald 


struction characteristics of this mar 





Port 


Small, Portable Tube Bender Useful 
For Instruzent Line Installations 


Explosion-proof Solenoid Housing May 
Be Used on Electrical Pilot Valves 
An ex 


PROCESSING, May 





What's New! 





Two-Fluid-Pass Exchanger Tubing 
Serves Wide Variety of Applications 


A new two-fluid-p heat transfet 


ing viscous mate 
rubing” has been made 
fins as shown in the 
1 in diameters of 1 and 
Tube 


however, to 


geometry can be mod- 
meet special needs 
including variation of inner and outer 
tube diameters and fin spacing It 
fabricated of 


can be copper, steel 


stainless steel, nickel, and other met- 
als in lengths up to 20 ft Tubing 
may be equipped with simple Tee-end 
fittings to provide easy te 


access 
both passes, and can be arranged in 

parallel banks. The tubing is 
currently offered only in production- 
lot quantities, because it is engineered 
to meet individual 
Modine Mfg. Co 


Circle No 


applic ations 


9 on Reply Card 


Steam Turbine Drive Now Available 
In Line of Standard Centrifugal Pumps 
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600 


Circle No. 10 on Reply Card 


Adjustable 50 psig. Feeding Pump 
Has Top Capacity of 2 cc. stroke 


A new. s! model with mz 


added 
haphragm 
See-Thru 

The “Pee-Wee 


Le pump 





DID YOU MISS THESE? 


The following items, reviewed originally in the March 
have aroused considerable interest among readers 


briefly as a service to those who might have missed them 


What's New! 
They are repeated 
For details or 


copies of literature, use the reply card in this issue. 


Displacement-Type Detector Provides 
Sensitive Control of Liquid Level 


Precise and sensitive contro] of 
minute changes in liquid level is pro- 

iin a new displacement-type de 
tector and force-balance transmitter 
ising a bellows seal that can be 
hooked up with a standard receiver 
valve It 


s recommended particularly for frac 


mtroller and a diaphragm 


tionator control where charge must 


be kept at uniform temperature In 
strument has ranges of 0-14 up to 0 
120 pressures sO and 600 ps 
in various required alloys for 
Minneapolis-Honey 
Brown Industria 


2 on Reply Card 
“Six-in-One” Proportioning Pump Will 


Meter Liquids up to 500 cc. min. 
rhe Brosites M 


iquid otal capacity of 3000 cx« 


min, can be obtained by operation in 
paralle! Flow can be 
Brosites Machine Co 


Circle No 


regulated 


13 on Reply Card 


Aviation Gasoline Processes 


Heat 
neludes an 


Engineering, January, 1951 
eight-page article on 
catalytic processes and aviation gas 
jine: covering for example; isomer 


zation alkylation an catalytic 
reforming, and aromatiza 


tior Foster Wheeler Corp 


crac king 


Circle No. 14 on Reply Card 


Refinery Valve Specifications 


Nordst ” Valves Specifications 
Petroleun Refinery 


Services 








What's New! 





3on Reply Card 


Lightweight, Portable Meter Permits ; ; 

Rapid, on-the-spot pH Determinations 100 psi. Strain Gage Pressure Cells 

Are Insensitive to Linear Acceleration 
Four SR-4 pre e cells in capac 


have 








the NEW Sier-Bath 


External Gear & Bearing Bracket Type 


SCREW PUMP 


paee oes provides greater dependability, longer life . 
: ~ costs less to service and maintain 


NEW FEATURES: 


Single-point Alignment. just one support point—base 
ternal housings bolted directly to pump body 
and rotor misalignment due 


of pump body. Ex 
thus eliminating bearing strain 
to change of position of pump elements 
“Dual-controlied" Rotors for less wear on bearings and timing gears. Axial 
control by heavy-duty thrust bearings—radial contro! by precision cut timing 
gears and heavy-duty roller bearings 

Faster Servicing—gear housings center line supported, doweled for accurate 
alignment. All parts automatically positioned by shoulders and locknuts 


ADDITIONAL ADVANTAGES: 
Less Strain on Valves and Piping — 
pulseless discharge, no hammer or vibration 
No Metallic Contact Between Rotors 
sustains high volumetric efficiency 


High Volumetric Efficiency reduces wear 
caused by erosion 

Only Suction Pressure on Stuffing 
Boxes reduces packing maintenance 
Direct-connected up to 1800 RPM. 

Available in corrosion resistant alloys. Spe 
al bodies, stuffing boxes and bearings 
for high temperature applications 


type bodies for extremely high viscosities 
Sier-Both *'Gearex 


Pumps for lower pres 
vres and capacities 


Hopper 
WRITE FOR FURTHER INFORMATION 

9271 HUDSON BLVD 

NORTH BERGEN, N. J 


Manvtacturers of Precision Gears and 
Flexible Geor 


GEAR and PUMP CO. Inc. tad 


Couplings 








To obtain more data on advertised products see mage FAR) 
I I 


tand 

thread The 

standard 120 

mended input 

maximum of 8 

ircuit output is 

2000+ 


0.005 millivol per volt input 


ipacity pressure 


Small Filtering Unit Uses Plastics 
And Alloys for Corrosion Resistance 


dump unit 


t Reply Card 
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What's New! 





laceable bronze se 


Angle Design in Duplex Strainer Gives 
High Flow Rate, Low Pressure Drop 


Hydrostatic Test Pump Provides for 
Wide Pressure Range to 25,000 psi. 


uROYmetr ressure Ger 


Air-drive Valve Seat Grinder Handles 
Large Engine Seat Diameters to 12 in. 


blocke 


evelop hy ) t t 1 as measure water ¢ 


9 1 uSiT r temperature, Strainers are 











TANKER OR BARGE 


CHIKSAN MARINE & BARGE HOSE 
LIGHT WEIGHT « EASY TO HANDLE 


With the CHIKSAN aluminum Marine & Barge Hose, dock-to-vessel connections can 
be made by one man in just a few minutes. When not in service, the hose easily and 
quickly folds into a compact unit, without requiring disconnection from the Dock 
Riser. The same hose can be used for both suction and discharge. 


MANY EXCLUSIVE ADVANTAGES 


The CHIKSAN Hose, when used as shown, saves deteriorate rapidly. For the same reason, this 


time, labor and expense, as well as dock space, 
and permits free movement of other ¢ quipment 


CHIKSAN Marine & Barge Hose, being made of 
metal, is not affected by severe climatic condi 
tions or by petroleum products 
which may cause other hose to 


CHIKSAN 


all-metal hose is not subject to kinking, crush 
ing or cutting—thus outlasting other hose. 


CHIKSAN Marine & Barge Hose can be sup- 
plied in any required length and size, with end 
connections as specified, in either aluminum or 
steel, for above-surface or underwater service 


COMPANY 


DOCK 
WRITE FOR COMPLETE CHIKSAN CATALOG 


AND SUBSIDIARY COMPANIES = 


Chicago 3,111. BREA, CALIFORNIA Newark 2,N. J. 
4“ 
WELL| EQUIPMENT MFG. CORP. HOUSTON j, TEXAS 
CHIKSAN EXPORT cp BREA, CALIFORNIA NEWARK 2 N.J 
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REPRESENTATIVES 
IN PRINCIPAL CITIES 
SOLD I'Y LEADING SUPPLY STORES 
EVERYWHERE 


(To obtain more data on advertised products see page 548) 








Nothing 1s left 


to chance... 


pibsinginpeiemmatmntniniiae a . ——__ -- 
| PERCENT CASE THICKNESS 

















when you 
specify | i | 


ry) Tr 400 500 
WORKING PRESSURE PSIG 


} 
| CORROSION-EROSIO 











Pacific Ppecision Badle 


HEAVY DUTY PROCESS PUMPS 


pumps that are custom built to provide a more 


than adequate 
margin for sate operation even where high pressure 


extreme tempera 
ture and corrosion, may all be predominant factors. The chart illustrates 
graphically the margin of safety that Pacific builds into Process Pumps 


For example: Chart above for a large pump shows that at 625 PSIG 
working pressure ind SOO” F. te mperature a 207 margin of satetv is 


provided it 300 PSIG a 617 margin of satety is provided at the sarne 


temperature. Other readings are 


, 
clearly indicated. Thus vour choice 


nd betore r oh to purcl t Pacihic Proce 


is proved so 


appears 


s Pump 


aa lale 
Sacssion bil d 


HUNTINGTON PARK, CALIFORNIA 


42nd St., New York 


| Principal Cities 
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air 
10 rp 
vheel ope 
Only a small 
mtacts the seat 
g-shaped seats 
for wheel 
housing and 
iressing init e ot ast iron 
absorb 


a 


iresse 


Trade Literature 


Stainless Chromium Steels 
The Property i Meth 


id Pipe 
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Piping Maintenance Hints 
p p P te Hie 


Largest Two-Stage Crude Still 
Heat E 


Even your least experienced operator can 
finish rolling a tough tube bundle way 
ahead of schedule. Refineries now using 
this new AIRETOOL tube rolling contro 


New Process Heater Design ' 
save valuable hours every time it is put 


Nelas Gradiation Heate in service 


It's simple to operate. Just insert the 
ball bearing type expander in the tube 
to be rolled and when it is perfectly ex- 
panded the control automatically shuts 
off the motor. Expansion guesswork has 
been eliminated 


ERS EXCLUSIVE “ne 
Temperature Regulators 0 ne sien...n00ds 

Actuated The mo e o 
pepe FURNACE TYPE CLEANER 
Ger yor" — wo RET . This AIRETOOL Furnace type 


‘ schedule . . : 
° help cleaner with ball-bearing 
control . 


CO motor and three tier cutter 


head is just one of our many 
“timesavers.”’ 7 


Large tadestion Motors | 3 7 Al R K T 0 0 L 


} 


MANUFACTURING COMPANY 


There's an AIRETOOL \ SPRINGFIELD, OHIO 


Tube Cleaner and Tubs 

Expander for every Type f a \ Bronch Offices 

New York, Philadelphia, Tulso 
Chicage, Houston, Baton Rouge 


Tubular Construction 
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How to Care for Industrial Rubber 


Fatty Acid Chemicals ation Dratetenanes cosy 
I D 


1 





EXCHANGERS = 


cleaned chemically cuts out-of-service time 


HE quickest and (in the long run) cheapest 

way to clean tubular heat exchangers is the 
in-place method of circulating hot solutions of 
chemical cleaning compounds. Much quicker, 
more thorough than lancing with air or steam. 
No danger of damage to metal surfaces as with 
rodding, drilling, or fish-sawing. 


For the complete Oakite story on cleaning and 
descaling exchangers, other equipment, write 
nearest address below. Interesting literature— 
personal in-plant services freely available to 
you without obligation. Send today to Oakite 
Products, Inc.. 44C Thames Street, New York 
6, N.Y. 


SEND for this FREE Booklet 
Itistull of useful information 
on general maintenance 


* cleaning. Coversall divisions Technical Service Representatives in Principal Cities of U.S. & Canada. . 


of the Petroleum Industry 
Production, processing, 


‘ af 


PETROLEUM SERVICE DIVISION 


To obtain more data on advertised products see page 548) 





Gasoline Plant Instrumentation 
Iustru tat Vol. 5, 2 


1 o 


Film Type Heat Exchangers 
ly Tup I 


Vout Ful feat Exchanges 


10.000 t 20,000,000 Btu 
gt Machine Co 


32 on Reply Card 


Cleaning Unit for Compressed Air 
: Bull 


Selas Vape-Sorbe ‘tin SC-10 


Reply Card 


Gaskets and Packing Materials 


RM Packings and Gaskets; a 


stos-Manhattan, Inc 


34 on Reply Card 


Power Operated Plug Valves 

Power Operated Nordstrom Valves 
1 V-214; 40-page manual cover 
mounting, and 
rr pneumatic-hy 
yperated lubmn 
luding typica 

ments 
stor controls 
lata, and in 


ckwell Mfg 


Circle No. 35 on Reply Card 


Stainless Steel Tubing Data 

Baw Stainless Croloy Tubing 
Steels, Bulletin TB-19 condensed 
technical data on analyses, oxidation 
resistance thermal treatment and 
mechanical, electrical, and physical 
properties on ten popular austenitic 
ind ferritic stainless tubing steels 
seamless and welded Babcock & 
Wilcox Tube Co 


Circle No. 36 on Reply Card 
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instrument Panels 
Inst ent Pane 


lis ir-pa 


ent 


Viscosity 
\ 


Control Instruments 
Hose, Packing, Belting ut Inst vat 
Engineered Rubl 


Unions, Thread Compounds, etc. ee 


} Catalog 51; 28 





38 on Reply Card 
Material Handling Equipment 
Yal Material Handling Equip 


iprehensiy ca 


No. 39 on Re 





Uses for Cast Monel 
Use Broaden 


S-page 


Corrosion-proof Pumps, Exchangers 
Nu-Kast Pumps, Heat Exchangers 
wind Floor Drain r-! 


41 on Reply Card 


Expansion Joints Qur hydrogenation process makes it possible in regular pro- 
Erpansion Jomts and Flerible Con duction runs to reduce the proportion of unsaturated compounds 
ctors, Bulletin 351 four-page to a minimum... greatly improving the stability of the fatty 

with sizes. dimension su ested acid and the « nd product 


id other te 
For example. Hydrex 460 Hydrogenated Animal Fatty Acid 

‘ s a water-white, stable, saturated fatty acid that is relatively rich 
lo 20 Vepli ‘are - » 
. #2 on Reply Card in stearic acid (about 70.060), with about 306¢ palmitic aeid and 


Coatings for Aluminum practically free of oleic acid. Yes, with our hydrogenation tech 
Alodizing with Alodine Protects 
Aluminun and Its Alloys Form 


586B; four pages describing a method 


nique we are producing high melting point, low iodine value fatty 
acids with controlled composition. Manufacturers of fatty acid 
esters, metallic stearates, special lubricants and other products 
where stability is essential, should investigate medium-priced Hy 


for treating aluminum surfaces with 
drex 460 Hydrogenated Animal Fatty Acid. 


amorphous  phosphat« coatings to 

mprove paint bonding and protect 
; san , I HYDREX 460 SPECIFICATIONS 

Titre (134.6-140.0 F) 57.0-60.0 C 

, 5 . : : Color 5% Lovibond Column (max) 4 Yellow-0.4 Red 

Circle No. 43 on Reply Card lodine Value (Wijs) 1-4 

Free Fatty Acid (as oleic) 100- 103% 


Synchronous Motor Controls _] Acid Number 199 - 205 
E-M Polarized Field Frequency ‘ Saponification Value 201 - 207 


the metal in general American 
‘*hemical Paint Co 


Controls for Synchronous Motors, 
Bulletin 3100-PRD-204; eight pages 
ty 


lescribing these controls (standard seer 


= —EE ee a a 
FACTORIES DOVER OHIO TORONTO CAN. | 


ESTABLISHED 
1926 








at* 
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Radioactivity Safety 
Hi Safe? Radiation Monitoring 


ml Safety 16 


\ Moon Re} Ca 


General vunpeee Contrifuget Pumps 
Peerle me Pump Bulletu 


Sulfur Recovery Plant 
Heat) Engineermy, Mare 





if you want... 


INCREASED t Needle Valves for Corrosive Service 
Kerote cede Valve Bulletin 


from existing processing equipment 


Get the facts on... 


METEX MIST 


ELIMINATOR Three Types of # eating Root Tanks 
; Hani Roof Tanks 
me Wth high om, oe p ‘ — ; ; 


in plant after plant, these 
knitted-wire mesh units, by re- 
moving more than 95% of the 
entrained liquids, are enabling 
petroleum refiners to 


- ++ CUT PROCESSING COSTS 
.-- MAINTAIN PRODUCT QUALITY Welding of Copper Alloys 
--- AND INCREASE OUTPUT | 47 Billi of Copp Bas 


Furnished in sections, and cut to fit the dimensions and shapes of towers and Welding 


stills, Metex Mist Eliminators can be easily installed in existing equipment. 


Their effectiveness also leads to further economies on new construction. = 


For detailed information on this modern method of coalescing and removing 
liquids entrained in the vapor in vacuum pipe stills, scrubbing towers, knockout 
drums, evaporators and similar equipment, write for your copy of our 8-page 
bulletin *‘Metex Mist Eliminators”. 





For Your Convenience 


METAL TEXTILE CORPORATION Bars grep a agey 


631 EAST FIRST AVENUE, ROSELLE, N. J. LEUM PROCESSING to assist you 
in obtaining more information on 


Metal Textile Corporation any items reviewed in “What's 


631 East First Avenue, Roselle, N. J New!" You'll find them facing 
’ the fir page of this section 
Gentlemen ; * as aaa 
I'd like to have a copy of “Metex Mist Eliminators pondin oO numbers at the 

of € te n which you 
ame Title re i ested rhen fill in the 
ard and drop it 
No postage re 


Compan 


Address 








City 











Another Example 
vf 
Lificient Power 


at Lower Cost 


ABOVE 


sure absorbir Sun Oil's Storr 





9 methanizing and high pres 


Starring in LOW-COST DOUBLE DUTY 
... at Sun Oil’s Starr County Gasoline Plant 


Maybe you can pick up a money-saving idea from this 
unusual pumping operation. Here, Sun Oil wisely took 
advantage of the flexibility of Cooper-Bessemer Twin- 
Line pumps to deliver lean oil at two different pressures 
simultaneously . . for methanizing and for high 


pressure absorbing. 


Because Twin-Line pumps have two banks of opposed 
cylinders, because they permit extreme flexibility and 
hold high efficiencies despite wide variations in demand, 
they are performing this double service with excep- 
tional economy 


The pump shown opposite is one of two now in Sun Oil's 


rvice. The high pressure side of each delivers 248 gpm 
at 1100 psi. The low pressure side, or first stage, has a 
capacity of 388 gpm at 225 psi, the excess going to the 
low pressure demanthanizer. Each pump is direct-driven 


by a Cooper-Bessemer GMX gas engine at 400 rpm, or 


less, eliminating all need for gearing. Volumes are accur 
ately controlled by varying engine speeds without 
affecting the operating pressures. 

With prolonged 92‘ 


volumetric efficiencies, these units are maintaining oper- 


mechanical efficiencies and 96%, 


ating economy seldom equalled 


The extreme flexibility and simplified drive, of Cooper 
Bessemer Twin-Line pumps make them suitable for a 
broad range of services. Maybe they can save you im 
portant money. Simply check with the nearest Cooper 
Bessemer office 





“The 


Cooper-Bessemer 
Corporation 





MOUNT VERNON, OHIO — GROVE CITY, PENNA 











hide and seek 


Playing leaks? 


with air 

















SWITCH TO. 


Swondde 


TUBE FITTINGS 


Bothersome small leaks in instru- 
mentation lines, the frequent cause 
of processing shut-downs, are 
avoided with the installation of 
Swagelok fittings. They form a 
leakproof seal with one and one 
quarter turns. No torque is trans- 
mitted to the tubing in assembly. 
Swagelok fittings are made in all 
popular sizes and will hold heavy 
or thin wall tubing equally well. 
FREE—For complete details and descrip- 
tive literature write Dept. AP 


* Patented 


CRAWFORD FITTING CO. 


884 E. 140th Street, Cleveland 10, Ohio 





SWAGELOK FITTINGS AVAILABLE IN: BRASS, 
ALUMINUM, STEEL, STAINLESS STEEL, MONEL 


a 
s 
“Ang ws 
ULES ape BETTER 


COME TO YOU COMPLETELY ASSEMBLED, 
FINGER TIGHT 
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Literature Offered 


Do you need detailed 
through this easy-to-use inde 


tisements 


NO. L3 ON REPLY 


VER |} 
REPLY 


NO. L5 ON REPLY ¢ 


L9 ON 


NGEI 
I € | 
IRCLE NO. M3 ON REPLY 


me See 
CIRCLE NO. M4 ON REPLY 
& 


IRCLE NO. M5 ON REPLY (¢ 


BORATORY WARE Bullet 79 


ee adv't. 5 41 
CIRCLE NO. M6 ON 
IXYGEN AN 
The Hay Pp 
CIRCLE NO. M7 


LYZERS Bulle 


See ad 


ON REPLY 


MS ON REPLY 


REPLY CARD 


4 
CARD 


CARD 


in this Issues Advertisements 


information on a specific subject? Check 


x of literature offered in this month’s adver 


REPLY CARD 


ARD LE NO. P6 ON REPLY CARD 


Nor \ $ LF ia 1951 atalog: Orbit 
Valve ¢ See adv't. | 472 
CIRCLE NO. P7 ON REPLY CARD 


0-82 VISCOMETERS: Bulletin 7-705: Precis 


74 Ss See adv't. p. 481 
CIRCLE NO. P8 ON REPLY CARD 


OFTENERS 
zeolite softer 


WATER Repr 


See ad 


P9 ON R 
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portance of its role in natural gaso 
line operations could not be overem 
PERSONALS phasized 

Dr. Podbielniak was born in Buf 

falo, N. Y. where he attended the 

public schools and obtained his de 

gree in analytical chemistry in 1920 

Irving J. Staid has been appointed chemistry laboratory f the Balti Following a year as chemist with 
anager of Carter Oil Co.’s manu- r refinery After service i National Aniline Co., in that city he 
icturing department and Herman G. ver f the Jersey refineries, became an instructor in chemistry at 
Gunter has been ap} t assistant eal Carter in 1947 at the National Allianes Junior College 


manager f the of the construction of the new il- Cambridge Pa He received his 

Manufacturing lings, Montana, plant and since i PhD at the University of Michigan in 

Department J completion has been General Superin chemical engineering in 1928. He en- 
Mr. Stai rrac v tendent in charge of operations there 

lated fr 

University 


gaged in research for the Phillips Pe 
+ * + troleum Co., for a year before branch- 
a Me The Hanlon Award, highest honor ing out for himself in the manufac 
in the natural gasoline industry and ture of low temperature analytical 
one of the ranking awards of the en- equipment 
tire petroleum industry, has been 
conferred today on Walter J. Pod- 
bielniak, President of Podbielniak 
Inc Chicago. The ceremony took 
place at the 30th annual convention 


with a 


Dr. Paul D. Foote, vice president 
of Gulf Oil Corp. in charge of research 
and development, has been presented 
with the Outstanding Achievement 

Medal Award of 


presentation was made by the University of 
NGAA president James E. Pew, Sur -iaeenet 7s 
Oil Company, Philadelphia. The ci Minneapolis, Th 
tation read in part We are today 


work a chem fc r u 
F recognizing the part which Dr. Pod for former st 


hie Ghetie ‘ ; oxi bielniak played in the early develop 
ment of practical analytical apparat 
us and his continuous efforts through 
the years to improve its accuracy . 
and efficiency until it has become conf rred as part 
the most valuable single tool in the of the Universi 
analysis of gas and liquid hydrocar ty’s centennial 

bons. The low temperature fractional ybservances dur 
issistant manager of the C 1 analysis equipment familiarly known Dr. Foote ng the dedication 
Manufacturing Department as the Pod column” in practically of new social sci 
Mr. Gunter graduated in engineer every oil ; 


Mr. Staid of the Natural Gasoline Association 
America being held in the Mayo 
chemin Tulsa, Okla 
metallurgical 
gineering and im 
mediately began honor is reserved 
jents who have 
attained high em 
Stan 
refinery at Everett, Mass 
After extensive experience 


inence and dis- 
tinction It was 


Esso Standard, Staid joined Carte 


n 1945 as chief engineer of the 
lings refinery and in 1946 was 


company plant and labora nee and liberal arts buildings 
ng from Johns Hopkins University torv, is only one of the laboratory dé Dr. Foote, who received his Ph 
and joined the Jersey Standard organ- vices which he helped t levelop or n physics from the University in 


zation in 1930 as an analyst in the leveloped exclusively but the im 1917, has played a leading role in 


Adams Moves up to Chairmanship at Phillips 


K. S. Adams, (ri president of 
Phillips Petroleum Co, since 1938, has 
been elected chairman of the board 
ind chie xecutive officer and chair 
man of the executive committee. The 





action was taken by the board of di 
rectors at a meeting held after the 
company’s annual meeting of stock 
holders in Bartlesville, Okla Upon 
recommendation of Mr. Adams, Paul 
Endacott, (left), was elected presi 
jent. Mr. Endacott, as executive vice 








president and assistant to the presi 
lent has been the operating man 
ager of the company and will con 
tinue same capacity as presi 
jent 

Stanley Learned was elected ex 
ecutive vice president and assistant 
to the president W. W.. Keeler, 
formerly vice president of refining 
was elected director, and vice presi 
jlent and assistant to the executive 
vice president 

C. C, Tate was appointed manager 
f the refining department J. E. 
Bogk was appointed chairman of the 
operating committee 
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Personals 





opment he Research and Ds & Bs 
served as a member 


‘ommissior He is in charge of 
Previously 


president f ! American Physica for engineering 


Washingt 
lecturer University of 


editor-in-chief of the Journal of the H. H. Belew, acting as special as- 
Optical Society of 


Following the death of E. K. An- 


derson, general manager of refineries 


been 


i first 

in 

that 

of 

t ube and 

P awhuske Re 

zaborator and the Gas Con 

War tr t and Measurement Department 


» both the Of is title will be manager of refineries 


Research and Devel ii gasoline plants 
Haslam will continue 
gineer of the 


as chief 
Manufacturing De 
partment, and in addition will be re 
sponsible for all construction work 


ment Board Subsequently ‘ I 
isory Group of 
maintenance en- 
gineering in the refineries and gaso 
plants He is also responsibl 
and construction per 
iety ler vice president of th taining to the gas gathering systems 
Academy of Sciences built by the Manufacturing Depart 
Pittsburgh ment for the Production Department 


Institr former line 


America and the 
of Scientific Instruments; and 
iate editor of the Journal] of th 


sistant to the vice president in charge 
1 manufacturing and assistant to the 
manager of refineries, will be respon- 


Franklin Institute sible for all detailed matters pertain- 


ng to refining operations. Mr. Belew 
vill be directly responsible in matters 
pertaining to the 
products in volumes consistent with 
Marketing De 
partment. Additionally he will serve 


manufacture ot 


the Skelly Tulsa, Okla ales forecast by the 


anization of the 





They Said it couldn't be made— 
but here it is! 


No. 255 Precision-Built Tube 
Expanders 


IDEAL 


These precision Ideal Tube 
Expanders are unequaled 
for rolling tubes in Con 
densers, Coolers and other 
heat-transfer units. The Ball 
Bearing, adjustable thrust 
collar reduces friction to a 
minimum. You get every 
desirable feature—plus— 
in No. 255 


For tube sizes 
'4" thru | 
outside diameter 


rue cusray WEEDEKE conran 


DAYTON 1 ee 


See Your Dealer 
or Write Us Today! 





as chairman of the | 
nating Committee and -awhi a 
Research Laborat« 

L. C. Newton was placed in charge 
of safety and personnel for the er 
tire Manufacturing Department witt 
direct attention going to the refin 
eries, lube and grease plants, and 
Pawhuska Research Laboratory. G 
D. Tidwell will continue to supervis« 
safety and personnel matters for the 
Natural Gasoline Department and 
Gas Contract and Measurement De 
partment. He also has been placed 
in charge of automotive equipment 
and purchas¢ of plant sites and 
rights-of-way for the Manufacturing 
Department. He will continue to d 
work for the Vice 
President in Charge of Manufactur 
ing. John A. Craig, formerly chief en 
gineer of the Gasoline and Gas Di- 
vision, has been assigned the duties 
of Superintendent of Gasoline Plants 


Special assignment 


Max Neuhaus and L. P. Scoville 
have been elected Vice Presidents of 
Jefferson Chemical In 

Dr. Neuhaus and Mr. Scoville have 
been on Jeffer 
son's staff since 
the company was 
rganized Dr 
Neuhaus, whe 
went to Jefferson 
as manager f its 


Technical and 


Dr. Neuhaus 


Research Depart- 
ment, had previ 
uusly been with 
The Texas Com- 
pany and Texac« 
Development Cor- 
poration since 
1932. He was edu- 
cated in chemistry and chemical en- 
gineering at Rice Institute in Hous- 
ton, from which he received his B. S 
in 1927, and at the Technische Hoch 
schule in Berlin. He returned to this 
country to receive his Sc. D. in chem- 
ical engineering from Massachusetts 
Institute of Technology in 1933 

Mr. Scoville went to Jeffersor I 
1944 as chief engineer, a 


- 


Scoville 


nd was sub 
sequently promoted to manager of 
the Production Department. Prior to 
his service with Jefferson, he was 
seni igineer for The Texas Con 
pany, where he served for 12 years 
He receive A. B. in ysics fron 
the Iniversity of Redlands in 
and id graduate work n che 
and chemical engineering 
versity of regon and Californisz 
titute of Technology, receivir 
mical engineering 
latter n 1930 
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Just off 
the press 


Up-to-the-minute data on 
pressure vessel outlets 


Ir, THIS new Pressure Vessel Catalog 501 you will 
find the latest data covering pressure vessel outlets com- 
piled as you would expect it to be by the originators 
of forged and rolled steel welding necks and nozzles. 

The pages include up-to-the-minute information on 
seamless steel nozzles, welding necks, manways, and 
large diameter flanges for boilers, heat exchangers, and 


other pressure vessels. Of particularly timely importance 


TAYLOR FORGE 


TAYLOR FORGE & PIPE WORKS 
General Offices and Works: P. O. Box 485 Chicago 90, III 
Offices in all principal cities 


Plonts oft: Carnegie, Pa.; Fontana, Calif.; Hamilton, Ont., Conada 
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are data covering standards of Tubular Exchangers 
Manufacturers Association (TEMA Standards). A useful 
section on modern flange design covers codes, materials, 
and design procedures with typical calculation forms 
and examples of calculation. 

This 118 page book is available without charge to 
anyone having a specific interest in outlets for pressure 
vessels. To obtain your copy see your Taylor Forge 


Distributor or MAIL THE COUPON. 2 


Send me a copy of your Pressure Vessel Catalog No. 501 


‘wre 





Be 


COMPANY 





STREET ADODRESS__ 





city ZONE__STATE 








5-055! Mail to Taylor Forge & Pipe Works, P. O. Box 485, Chicago 90, II. 


advertised product 








EDITORIAL 


NGAA Promotes Analytical Accuracy 


ur ; line of America 
iportant 


-_ Nat 
needed 


the 


most in 


work on »W 


t 


vs The sub} i f i much to re 


| gasoline plants 


interest 


when its frac 
» to find 
ould 


1950 


ts 
the me! rat 
At the 
presented showin 1OW 
had 


But 


ries 
encountere ynvention 
grievously the &9 
the 
the 


mal 


operating 


mark and failec 


one another same time it 


low-temperatt analysis n 
apable of cr accuracy. It cone 
not the tests pr 


responsible he ted 


elements 
than 
quacies in equipment techniques 


As a result, NGAA sp 


t analysis in 


nsored a seminar 
Ft. Worth March 


analysts re 


ynal 

about 140 
sions were levoted to 
1 at im} 


nent 


al 


roving analyt 
inage aspects 


were 


temperature fractional 


tional analysis com 
ut hov 


analyze 


accurs 


pap 


laborat 


thods 
ided that 


»bably 


were 


nherent 


yn | 
15-16 
presenting 


highly 


VIEWPOINTS 


com 


las 


matter 


anal 


ai intry 


y nan 


rhe 


It 
ely 


. ip att 


ym ne 


tevenue A 
that 
clearly 


Auman and how it 
nore 


inade 


litar 


xpand the 
Adi 


need to install 1,000,000 b/d of a 


whi Deputy 
10-0 
techni inthe U.S 


Washingt 


NGAA is 


in Wa 


yn, shows a 


pany licies as 


ancement may be 


required in its 


rale and reasonable 
ugh 


sphere 


sight of, alth 


lub” at 


to be 


Inter 


shington 


in 


w defense 


as applied t 


ct 
lack of 
the 


is proposed to meet it 


industry in 


need at present is t m 


plants to 
Vy use, as at the start 
industry's basic 
ninistrator Bruce 


by the end 1953 


viation gasoline 
expand 
It by 


and it would have be 


mobiliz 
ong 
lants 


built 


PETROLE! 


congratulates 


ior Secret 


challengir 


understanding of 


the 


make 


refining « 
Brown h 


basic ref 
the end of the 


Opinions and 
Comments on 
Current Topics 


pay 


and possibili 


Consideration 


aintaining 
ynditi 


pr 


its efforts 


Small’ Refiners Participation Vital 


ary Chapman 
the 
rovided in 


5-year tax 


the 


ig 


refinery 
the 


mobilization 


ympany 


uch 


exclusively 


f the last war 


apacity. As 


Viti 


as 


emphasized 


high 


yns should 


vide 


and others 


write 
1950 


expan- 
fundamental 
program 


for the 


products 


it is 
PAD 


we 


ning capacity 


plish this 


compan- 


This 


ybilization e 


and 


M PROCESSING. May 


would 


ynon 


1951 





BASIC CHEMICALS 


IN YOUR PRODUCT DEVELOPMENT— 


You Need 
a Good Man 
on the 


Other End Too ! 


— +> TT, 


” 

Product development programs are no 
longer one-company’ jobs rhe bigger your 
program is, the more you have to rely on the 
other fellow—and the output of Avs research 

to make your own succeed. 

Through its ¢ ontinuing devel »pme nt work on both basic and new 
industrial chemicals, General Chemical can help you “man the 

"in many ways: 

For example, General’s research has introduced a number of 
important new industrial chemicals. Some have proved the basis 
for customers’ development programs or the answer to their devel- 
opment problems. Among these helpful “tools” are: 

BORON TRIFLUORIDE AND COMPLEXES, versatile fluorine catalysts 
for organic reactions; SULFUR HEXAFLUORIDE, remarkable new 

cous dielectric ; GENETRONS", aliphatic fluerine compounds ; and 
SULFAN", Stabilized sulfuric anhydride for sulfonations. 

For special process requirements, you may find General’s ability 
to produce commercial quantities of ‘custom-made’ chemicals 
equally valuable to you. 

These are but some of the services our product development 
program offers. A personal discussion of your problems may suggest 
other ways it can “team up” with yours. Let’s review them. 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 
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